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3 <110> APPLICANT: Institut Pasteur 

4 Centre National de la Recherche Scientifique -CNRS 

5 Genoscope 

7 <120> TITLE OF INVENTION: Gene bank of the cyanophage S-2L and functional analysis 

9 <130> FILE REFERENCE: D19791 
C--> 11 <140> CURRENT APPLICATION NUMBER: US/10/510 , 953 
C--> 11 <141> CURRENT FILING DATE: 2004-10-29 

11 <160> NUMBER OF SEQ ID NOS : 527 
13 <170> SOFTWARE: Patentln Ver. 2.1 
16 <210> SEQ ID NO: 1 
18 <211> LENGTH: 45570 
20 <212> TYPE: DNA 

22 <213> ORGANISM: Cyanophage S-2L 

24 <400> SEQUENCE: 1 

25 gcgccctgtc ggagggtcct ggacgacacg gtgacgttca aggtgggcgc catcggatgg 60 

26 ccctgcgccc tggggatctt gtcaaggtca tggacccgga caagggcggg gtccgcttcg 120 

27 gcggtcgggt ggttgcccag gacggcgaca cgatcacgct cgacgcggca cccccgacac 180 

28 ccctcgccgg ccgggggcag ccagccccgg ggggcaccgc ccacggacgg gccggtcatc 240 

2 9 cggaagccga ccggggcccc gcgccacgac ggcaccggga tgaagccgac cggggccccg 3 00 

3 0 cgccaggggc ccccggaggg ggtgccgccg aggggcgggt cgtaggccct gggcggggtc 360 

31 tgccagaccg ccgggctgtc gggccgctgc ccacgccagc cggggcgccc cgggtcgggg 42 0 

32 atgaagccgt caggtggggc gtcggcccag gccgcagccg gcaccagggc cagcaggagc 480 

33 agcaggagcc tcatgcggcc tcctgtatgg cggcgtagat ctcccggagg cggtcgccgg 540 

34 tctggcggat ctgctccggg gtgcagggga cgacgtcgag gcggacggcc ccggtctccg 600 

35 agcagacgta gggcatgtgc ggctcgaggc cttcgggccg ggtcgagggg gcgtcgttca 660 

36 ctggggcacc ccctgggtcg aggtgggctc ccagccgccg tgccccagca ccagatccac 720 

37 cccggcgatg cccagatcga gcttgcggct ggcgaggatc tccttcctct tgtgctgggc 780 

38 cacctcgata gtcagccagg ccatgccatg ttggaggacc gagtcgatgt gcggggtgta 840 

39 ctcgttgaaa tcccggttga gctccaggag gtaccagccc cgtttgtcag tgagggcgta 900 

40 gacggtcctc cgaggacggg agtcggtagc agcgttcgaa gtgggcgagg acatggggat 960 

41 aggacgagtg gacgaactgg gcctcggcgt caggggccgg tgccgaggcc ggaggggtag 1020 

42 gcggctgtgg gcggcggggt gggaccccca gcaccaagcg gatcaggcga aggagcagca 1080 

43 acatagacgg ctgtaaggac ggcgaggact gctgagagaa taggggagct catgaggcgg 1140 

44 ctctgcgcat gcgggattcg gcgttgggga ccacgtgcca gttggcagac gaggccgggg 1200 

45 tgacgacggt ggcgccgttg gggtgcttcc agatcaggtg cttgccctgg cggtggaggt 1260 

46 agaagcccca tcgcttggcc gcagcctcga tctggcgcct gtagctaccg gacacgggac 1320 

47 aggtcctccc gggcttcggc tgggggctcc tccagccaga cgcgcatgcc gccgacgagg 1380 

48 gcgcagaggc gtccctcgca gctgaccacg cggccggccg gatagttgag gacctggggg 1440 

49 ctgagaggca tcccggggag cgggtgctgg atgcggagtc tgggcatggt gtcagagggg 15 00 

50 ggagggggtg ggctccacca ggtcgagccg ggtggcctct tgaagctgtc gctccacctg 1560 

51 ggcgtggtcg tcgaggaacc gctggaggtt cgcgacgacg cccggctcca ggtaggcgac 1620 

52 catgggcgag cggtggtcgt tgacgcggat ctccaggccg tagccatcga aggtcgcgta 1680 

53 gacgccgtcg ccgacgtggc gggtctgttc ggacatggga tcaacggcaa gcgagagaga 1740 
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54 tcaggcgctg ggtgtcggag atgtccttgg gggtggagtc ggggttgacc atctccagga 1800 

55 acagcaggtg ccggtaggcg gtgcaggcgc cctgcccgtc accacgggca cggctgcgga 1860 

56 cgccatactc gagtgcgccc agctgggcgt agaggcgaaa cacgcccgtg ctgggctcga 1920 

57 gcggggacgc ctgcgctgtg gtggcggcga agacgacgag gccaccgcag aaggtggaaa 1980 

58 ggaaggcgta gaggggtctc atgggagggg gtggaggtgg acacctggaa aggggcccct 2 040 

59 gggggccccg gaggggttcg gccgtggccg gggggggtca gcccaggctg agggccagct 2100 

60 tgcgggcctc ggccagggtt agagactggc agtcggcatc gttggcgatg tcgccgccgg 2160 

61 ggcggacgat ggtgtagcgg cccatgcgga cccaaccgga catgtagtag ccggcggccc 2220 

62 ggagggcatc ctggatctgg gccttggtca gggccttggg ggccgctgtc gtgtgggcga 2280 

63 cggtcgcctc gatcgcccgg cccccgatct tcgcagcggc tgcgatggcc aggccggggc 2340 

64 ggccggccca gctgtgggcg aaccaggtgc cgtcgctgga ctggcgggcg acgcagtggg 2400 

65 tgtaggtgcg ctcggccgac ttgcgggtgg cggtggtgcc gtcggggagg gtggcggtaa 2460 

66 aggtggtggc cattgggggg aggagcggtg gaggggcagt tccccctccg ttccactatt 2 52 0 

67 aaagcacggg agcaatcccc gcgcaatatg tcacagacgg atcgagtcag ccaggatctc 2 5 80 

68 aagccggcgc accagttccc gggcctgctc gatctggtgg tccagccggg cggacatcgg 2 640 

69 gcaaacgggg gccgccgaca tcttctcgag caccggggcc gccatggggg gctccatcga 2 700 

70 cagcaccggc tcgagccgtt cccagaggcg ggaggtggag ttgtgcgtct gctgcagcag 2 760 

71 gtcctcgagg gcggacatct gctccaggac gccgggggtg ggggcggacc tgggggcgct 2820 

72 ctctcggatg gcgtcgtacg gatcgcgggg catgagggcc atgggcggtt ggaatagggt 2 880 

73 gggggccggc ctgagccggt atccccacta tagcacgggg caatcagccc tcgtcgtcgt 2 940 

74 cgccctcgtc ggggtcgggg cagccgagct tggtggcgag ctcctccacc agctggttaa 3 000 

75 aggcgcagta ctcgatgtcg ttgatctcgg cgtggatcag cggcgccagg gtgccccaga 3 060 

76 cgttggcgtg ggcctggccg ggctcgcagt ggtcgtacag atcggcgggg agctcgtcgg 3120 

77 ccctgtaggc ggcggtcagc tggtttatgg agtcccaagc ctgggagatc agctggaggg 3180 

78 cggtggcttt gtccatggtg ggggagcggt gggggcgctt cggcccccgt atacctatta 3240 

79 aagcacggcg gattcagccg cgcaatacct cagcggagat cggggttcgt agtggtccac 3 3 00 

80 ccctgggcgc ggtatcggcg ccagtcggct cgggcctccg ccaccccgac ggtgtgggtg 3 3 60 

81 tcgtgggcat agccggacca ggtgcttatc cggacggcct ggccgtcacc caggggcatg 3420 

82 tagctccggg agacacggtg cagaccagag agcaggggtc ctggcaggta gagcttgtga 3480 

83 atcggctggg atctcgacat cgtgggggga gcagtggggt gggacggggt gggggccgtg 3540 

84 gggcccccgg gtggctcagg ccaggttgac cttgacgtgc tcgatcagct gcgccacctg 3 6 00 

85 gctgtgcttg tagagggtgc cccagtaggc gatccgcttg tactggtcct acaccaagta 3660 

86 gctgagcccc tcctggccgg cgtcttggat gacgacggtg ttgccctcga tggtgcgctg 3720 

87 ctcgaggtcg gcctcgagga tgcgcaggtc gtcgattacc tcagcccgcc aggggccaag 3780 

88 ggttaggccg gcttcggcga actgggtgtg gatggtgtcc atggtttgga agcggtgggg 3 840 

89 gcgcctcggc ccccgtacaa ctattaaaac acgggggatt cagctgcgca ataccccggg 3 900 

90 gctggtcagc ccgccaggta ggcgaaggcc tcccggatct cggcgtcgta gacgatcttc 3 960 

91 tcggtgaggg tgcccaggtt gtgctcctgg cagaaggcca cggcctcctg gacctggtat 4020 

92 atggggccag agatcgtgta gtggcaggtc gagcggaagg tccactcgat ctgggcgcca 4080 

93 cagccggcga ggatctgggc ctcgatctgg cgggcgatgg cggggagggt ggcgcggtcc 4140 

94 atggggtcct gtgcggtgta tacctattaa agcacggcgg attacgaggc gcaatacgcc 42 00 

95 tcggcccagg ccaggatctc ggcccggttg cccacgaaca ccacccgctc ctcgccccac 4260 

96 tggggctggt cgaggggggt gccgtagggc ataccgtcgg cgacccggac gtggtagatc 4320 

97 ggggcccggc tgctgccctg gcgccggcca tgctgacgat cgaagtgcac ctgagcgggg 43 80 

98 ccgttggcgc cccggtgctt gcggcactgg gagatggcca tccgggcggc ctggagggtg 4440 

99 cgtaacttgg ccatggggtg tcggggtggg gtgggacgag tgaggggccc ctcccggggc 4500 

100 ccggaggggc tcagcggccg gccgccatct gggccttgcc ggcgtcggtc agcaccagca 4560 

101 cccggtgcga cttgcgggtg ccctcgatgg tggccaggag gccggccttc ttgaggttgg 4620 

102 tcaggcgggg cgcctcggtg agggggatgt gcaggacggt gccgagcatg gcaccacggc 4680 
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103 cctcgccctg ctgctcaatc accaggccga ccctgtagaa cagcgccttg gtggcgtcgt 4740 

104 tgagggcgtc ccaggtgaag ccggtccgct tgggctggcg gggctccggg gtgtcgaggc 4800 

105 cggtctgggg ggcagcggtg cggcagccgg cggcggggtc cacccggtgg tcggcggcgg 4860 

106 cctcggagat ggtctgggtg gcccgctgct cggcggtggc ggcggtcatg ccctcggcga 4 92 0 

107 cggcggcctc ctcggcgacg gcctgggcga cgatggcctc ggccttggcc aggccgatcc 4980 

108 gcttgccgtg gcagtagaag tagccgctgg gggtgcaggt tatgccgcag tactcgacgt 5040 

109 tctgctggct gtattcggcg gccagaacgg cttcgtcgag ggtggtgggg gtggggaaga 5100 

110 agtcagacat cggaggggtg gcggtggggt ggggttggtg cccccggact gctgggggct 5160 

111 ggtcggcgcg tgggtggcgc ctggtgcccc cggactgctg ggggcgggtc ggggctggac 5220 

112 tgctgcccct ggtcggcgcg tgggtggcgc catcgggggg ttgtctctcc ccccttgtat 5280 

113 aactattaaa gcacggcggc tgtgcctgcg caatcccctg catagccact tcacagactg 5340 

114 tcacacttcg ggcctggcga cggcggcgga gctcgtcccc gtaggtgtgg gcctcgtcct 5400 

115 cgtaccgccc ctcggcgacg gggttccacc cgcgcatgcg ctcggcggcc tggcgggcat 5460 

116 cccgagccga ccaccagagc tcgtagtcgg tcatcgaccg ggccttggcc tcccagcggg 5520 

117 cgaagtcggc agcggtggca tggtgggcgc aggacatggt cggggtggcg gtggggggga 5580 
ggggggatgg gcccgggggg cgccgggggg cggctcaggc cggcagcagg tcgtcccggc 5640 

119 agatcggggt caggacgtcc cgcttggcaa cctcgacgag ggtctcgtgg ccgagcttgg 5700 

120 cattccagac ccggaacttg gccgaggtgg tgtgggcgcc ccagtagccg ggggtgcggg 5760 

121 acagccacac caggagctcg accgagctcg accaggtcag gtcccggttt agagcccgca 5820 

122 cctcgtgggt ggccatgggc tggccgttga cggtaaagcc cgccacccgg ttgccgactt 5880 

123 cgtccagctg atcagattca cgagaggagc ggcccctggg ccgtcgagtg gggcattccg 5940 

124 cccctgttcc actattaaag cacggaaaaa ccccggacgc aatacgcccg gggtcgggat 6000 

125 gggggccgaa gcccccgggt gaatcagccc aggtcggccc cggtgtgggc ggcccagatg 6060 

126 gcccggccct cgtcggtcag gcggagcatc ttgtgggact tcttctcgcc ctcgacggtc 6120 

127 tccaggaggc ccgccttctt gaggttggtc aggcgggggg cgtcggtcag gggcaccttg 6180 

128 acgtcggtgc ccaggcgggc ggcggcagtc atgccgtggt cccgggtggc ggtctggatc 6240 
12 9 tcctcgcaga ggcggaagaa caggtccttg gtcgcctgat tcagggcatc gaaggagaac 63 00 

130 ccggtgcgct tgggctcttt ggtctgcttg gcggtggctt cggtcatggg ggcttcgagt 6360 

131 ttggactgga tgtgggcgag ggcggcctcc tcggtgcaac gggtgccgtc gatgctgaat 6420 

132 cggccgcttg ggtgaacctt cacaccgtaa ccaccagcgg gggtgttatc gcgctgggcg 6480 

133 acggtggtcc aacgcttgat gagatcggcg ggctgaacgg tcatgggtgg cgaggcggtg 6540 

134 gagatcgtgt ctgtctccgt tccactagta aagcacgggg gctatgccct cgcaattccc 6600 

135 cgaatagacg gttcacaggc tgtaacaaac gccctgctcc cggaggcggg cccgcagccg 6660 

136 ctgcaggtcg gcggcggcga ccttctcgcc gtcctccagc cgctgcagca ccggctcgag 6720 

137 ctccgggccc gccgcctcac aaagccggcg gtacaggtcg gggtcggtct caggcggggg 6780 

138 cggggcggcg gcctcaaact cgctaccatc ctccagcttg ttccgcatgg cgccggtcga 6840 

139 caacaccacc gagcagagcc tggcccccac gacgagctcg tggtcccggc gcccaggccg 6900 

140 gcgcgctcca ggatctgctc cgggtgccgc cctcgccatc ggcctctgtg tagtcggtaa 6960 

141 gattattttg ggccgtaagt gtcataccga tgctgccgtg gataaggtaa atcacacggg 7020 

142 tgatcgattc aaggataaaa cacatccggt gcgtgcattt attgttacag aagctgcgga 7080 

143 tgtagagctc ggcggaacgc tgcaggccga tgaccccctc ctggagcagg tcggcgtacg 7140 

144 tcagggaggt gccgtcgagt cgccgggtgt agtaccgggc gatcgatgcg accaggcgca 72 00 

145 ggttgcagag gacgaaccgg tcccgagccc gtctgccgga ccggacgatg gccgggggca 7260 

146 ccggctccgg gtgagtcagc caggcttgga tccggcgccc caggaggatt tcctcccggc 732 0 

147 gagtgaggag ggggtacttc ccagcgatgt cgaggaaggg caggtcgtct gacaccaggg 7380 

148 tggggcgtgg aggctgtgct accatagcac agcgctatgc cacccacaat gccgaatgcc 7440 

149 ctcgaacgga ccctcaacca gaggggcacc cagtacggcc cagcccggga gcagtgggcc 7500 

150 ctcgcccagc ggatcaaggg tgccatgcgc agcaccgagc gattccacgt gctgagcccg 7560 

151 gttgaggccg aggccctgga ccagatcgcc accaagatta gccgcctgat ctctggcctg 7620 
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152 cccgagcagc acgacacctg gcacgacatc gccgggtatg ccaccgtggc cgagcaggcg 7680 

153 ctgcgcgagg aggccgatgc aggactggac tgagatcctg gccagggcgg ggctcccgga 7740 

154 gccccccggg taccgggaga cgctcgccga gatgcgccgg cccggatacg aatccgaggc 7800 

155 ggccaagtgg cgccgtctcc aggccgaggc cgcagcggcc cgggcagagg cggccaaggc 7860 

156 ggccaagcgg agggcgcgat gaaggtggtc gtagacgcgc tcatgggcgc cgtcgcccag 7920 

157 tcgatgtcgg cgttcttctc gcgccccgtc acggtccaag acttggaggc ctggggcaac 7980 

158 cacctgtacc tggagcatgc gggccccctg ggcgacgccc caccgggtgc ggcctggtcc 8040 

159 caggagtggc ggatcctgct tgacgggcag ctggtcggcg tcgtccagca ggtcgctttc 8100 

160 cgccagggcg accggctcca ggtccgctcc cggggtgggg tgcgtccgat gtatctgtgt 8160 

161 gctatgctgg gagtagagga ccggaagaca tgaaacgaga cgacatcaag ggcgcaccgc 822 0 

162 tgatcctggc cacaggacgc ggtctacccc ccgacccgaa cgagccgccc aagggcgacc 8280 

163 tggccgcctg ggccgcctac cacggcatcg agtacgtcaa ccgggcggag gagccaccgg 8340 

164 cacctggcga agaaccacgc gggtgaacgc gccctcagcc ttgggctgat acccacctgc 8400 

165 gctcttggcc ggggtggccc cttcctcgat gcggaccacc tcgtagcgga ccccctccgg 8460 

166 catgagcacc tcgagctcgt cgtcgaactt tgacatgctg gagatgggga cgccgtggag 8520 

167 gttgtcctcg actacgtatg tcaccgagta ccggtccttg cggtacaggg cgttgaaccg 8580 

168 gtaggacacc gactcgtcgg tggtccagct ttccagcgtg atcgacggct ccccggctcg 8640 

169 gatgcggcgg atgtcctcct cgatggccgc tttgctgtgg tagcgcatgc cccggtaggt 8700 

170 cgggccgcct ttgtagacgg gcgccgtcgt gatgaagtcc tcgagccggt cggccttgtc 8 760 

171 gagtaggtct gccagccggt cgtcggacat ctgcttcctg gccatctgct taccaaaatc 8820 

172 ggtcagatcc atgccccggg cctgggcggc cttcacctgg gcggtgcgga tctcggtgta 8880 

173 accagagccg gtccagtcgc gcacgacggc ccggtgcttg gtgcggtact tgtgcttgat 8940 

174 gtcggttgtg gtgtcgctat tacgacgggc acgcacctca gaatacagcc tgggcggtgc 9000 

175 cggcggtgcg ggggccgggg ctggggccgg gcgggcacga cgtggcgccc gggtgaccac 9060 

176 gggaggggcc ggagccggcg gcggggccac tggtgcgggc tggaccaatg gaggggccac 912 0 

177 gacgggcttc ggagccttgg gcttcggctt gggcttcgga ggcggggcgg gcttcttgac 9180 

178 actgccgggc cgcaggagct cgaccacggc cccctgggga tccttgacgt acttgccctt 9240 

179 ggggccggtc agcttccgga accgggccag gcgggccttg gtgccgagca ccgcctgggc 9300 

180 ggtttcgtcg ttggaccgct gcagcatcgc cccgacggtg cccccggggt tgtcccggcg 9360 

181 ccggacccaa tactgctggc cgttgatctt acggggcgtc ttgtaggcgg cctccccggt 9420 

182 ccagccggcc ggcgggggca gtcgtttgcc cttggcgtcg tactgcaccg gcacctgttc 9480 

183 gaggtaggtc tccggcaggg cgcccagggt gtcgctcagc ggggtgagcg gcaggatccg 9540 

184 gcaccgctcg ttccagtggg ccggccaggg ggccttcttg cgctccttgt acctggtgcc 9600 

185 gtcgagcggg gcgcacaccg ggcagagccg gccgtcgttg ctggcgtccc agatgtagcg 9660 

186 gttgccgtcc ttgtctccca ggacgtcctc gttggcctcg ttgaatgcgt catgcgccgt 9720 

187 ctggctggcc tgggccatcg acgtacggac cagggcttcc acctgccggc ggttggccgt 9780 

188 ggccatcgcc gtccggacgt cggcgacgat ctcggagttg gatttggaca ggaggaagcc 9840 

189 ctcccggagc cgggcctcga tcagcttcgt ctgcccctgc tggaatgcag cggtcgccgt 9900 

190 gccgatggtg tagggctggc ccgacgcctt ccggaggagc ccagggaatg tccggaagcc 9960 

191 cgtatcccgg gcgacggcca ccagctgctg cggggtgacc gtgacgcccc cgacgcccac 10020 

192 cgagaggccg tcgacgccgc aacggccacc ggggtcgccc cgacggcccg caggtaggtg 10080 

193 tcggcctgca ccagcccctc ggagaacgcc tgggcctggg ccgggggcag cacggcgtcg 10140 

194 atccggtcgc cgacggcggc cacctgggcc tggatgacgg cgagcgtctg gttcaggcgc 10200 

195 actgccgctc gagccggccg gcgggcagcg tctggagctc ctcgaggatg cggcgggtgg 10260 

196 cctgctcgta ggtcgggagg atccggctca gcgcctgatt cgagaggctg cggagggcga 10320 

197 actggtcccg gacgaccagg gcctggggat tcactcgtca gtctccgggg ggtcggcctc 10380 

198 cgggtcggct tccgggtcgg cctccggatc cggggtgtcg gcctccgggt cgagctcctc 10440 

199 ctcggtctcc tcggcctcct cgccctcgat ggtgtcccgg agctcctcga cgtccacgct 10500 

200 gtcgggcagc cattcgccgg tctgccagac cgtcaggaag gtctccaggt cgatgccgcc 10560 
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201 atcgatgtac gccttgaggt agagctccgc ctcctcctta gtcagcttgg cgtggtcgaa 10620 

202 gtcgctgtcg atgacgaccg tggacgcctc ccggccggtg tactccccac accagttcat 10680 
2 03 gacgatctgg agcgtcgagg ccaggtctcg ggcgatgacc gagagcatgc tgttggattc 10740 

204 ggcccggtca agtgtcttgg ccccctcggt ctcttggaag gtctgctgct gggtgaggac 10800 

205 cgagatgccc agctgggtga tctgctcctt gagcacctcc agttctttct ggtgcgcctc 10860 

206 gcagctggcc ccggtgatct cgcaatactt ggagccccca ccgatggggt actgcaaggc 10920 

207 gctgttgacc gagagcccga tctcgccatc ggtgttggtc gggtccaggt cgtcggcctc 10980 

208 ctcgtcgtcg tcgccctccc agccgaccat gtcaaggatg ggctggccgg caatcgtcag 11040 
2 09 cacctgggtc aggtcgctgc gccgttggaa atgggccagg ttgagatggg cgcagtcctc 11100 

210 gagcgggggc cggctgagca gcaccccctc cttttggctg taggtcgtgg ccagggggat 11160 

211 ctctttgagt gtggtgtcgc cgctctcgtc ctcgaccttc tcccaggcgg tgccggtcag 11220 

212 gcgcagcacc tcgtaggcgc ccggggtcag cacccggatc tgctcctcga cgttgacccc 11280 

213 gtacttgccg gcgggcacct cgacgtactc ccggatccgc acctgctgga ggccggagcc 11340 

214 ctcccggggg ttgtgccggc ggccgatggt ggcccagcag ggcacctgca ccagaaatgg 11400 

215 cttgtccccg gccagccgct ggtcgagcag gctctggcgt tcctcgctgg tgtagtcggc 11460 

216 caggaccgag ctatgcccgt aagagatggc cagcccgagc gttacccggg cgaagtcgtc 11520 

217 cagggaggag ccctgacggt ccacgtcttt gcgccactcc tcccagtagg cctcgtcgcc 11580 

218 cccctgcagc tggatcggct tccggaggat caggccggcg ccccccggat caggcgggcc 11640 

219 aggtaggggg tgtacaccgc ccgggagacc cgcccgatgt actgccgttt acgctcccgg 11700 
22 0 gggaaccggg gcaggtagta atcgcagaac gcccggaggt accggacgcc ctccaggttg 11760 

221 gcccggatca cctcccagcg gcgcagcatc acccggtagg tcaggtccgg ttcgttcggg 11820 

222 tcgtccggcg ccagggagtc tcctcccagc tttgcctcgg ccagggcctc gggattcagg 11880 
22 3 accgtgtgat cccgccagcc gagggcggga tccatcgggg cggaggaggg cgtctcagtc 11940 

224 ataccccgga gcttagacca gcgagaagtt ggaagagccg gaacgccagc ccttgacgcg 12000 

225 gttgcaggcc gacagggcca ggtaccccag gccgtccgtc cagtgctcga tcccgggctt 12060 

226 cttgtcgatg gcgaagccct cggccccctc cttgacgcag acgcctcgga ggcccttgat 12120 

22 7 ggtcttcttg caccgggggt gaatgcgata gtggcgctcg ccgtcggcgg tcatgaccag 12180 

228 cgcgttcgtc gcgttgagct tgtccttgac gccccagggg gagttcgggg tgaggacctt 12240 

229 gaggccgtgc ttccggagga tcgtatggtc ggtgacgccg gcctcggcgg acgtcttccg 12300 

230 gctgttgccc gtcgggtcgg ggcagaccac gaccttgcgc ccctggaacc gctcggccag 12360 

231 gtagcgcccc acctcgtcgg tgttgctgtt cggcatgttg atctcgtccc actgcagcag 12420 

232 ccgcttgccc gggaggatcg agcagatgac gccggccatc accgacacgt taaagtcgag 12480 

233 gccgacgtag accgtgccgc cgttgtcctc ggcgccctcc cagatgttct cctggccgaa 12540 

234 gtcgtagtag gcccggccgg cagcagcctc gaagctggcc tcgtactcct ggcggaaggt 12600 

235 gcgggggtcg aggtggttcc gggccttctc gatctcggcc tcggagaccc ggccgccctg 12660 

23 6 gatggtggtg aactcgaagc gggcccattc cgggtcctcc tccaccgact cccagagctc 12 72 0 
23 7 gtggtaatgg ttgaagccct tcggggtggt gatctgccag cacggcccct cctggtccga 12 780 
238 cagcgccggc tgcagcacct cggtccagag ctccggcttg gtgaacgccg cctcgtcgat 12840 
23 9 gacggccccg gacaggctgt cgccccggag gctgtcgggg ttgtccgccc caaagagcgt 12 900 

240 cagcgtcgcc ccgttccaca ggtcgatccg gagctcggtg ttgttgatgc cggcgacata 12960 

241 tgtcgggtcg atcagcttct tgaggcgctt ccaggcgatc cgcttggccg cccggtaggt 13 02 0 

242 cggggcgacg taccagtagt tgccctccgg gtgggacatg ccccagttcc ggaggcggat 13 080 

243 cagggccagg tgcgtcttgc cgaagcgccg gccgcaggtg agcaggacgt tgcgccggcc 13140 

244 gcacgtgtag atctgcgcct gggggccgct gagctcccgg atcgactggc gctcatcaaa 13200 

245 agctaggttg gatccccggc ccgaccggga gccgaggatc gtgccgccgc aggtggctgg 13260 

246 gaagagcatg tagcgggtac gacgcccata tcctccacct taatagtggc tctgttccgc 13320 

247 agctgcagga cgagctcctg ccgatcgaag cagtcgatct ccgcctgcgc gagcatgcca 13380 

248 agcaggtcct cgaatcgggc ctcggcgatc gcccggtccc cgcaccagag gcggcagtcg 13440 

249 gcccctgggt gagagagggc ccagtctctc aaccgggcca gccgctcgtg gagcctgtgg 13500 
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3 <110> APPLICANT: Institut Pasteur 

4 Centre National de la Recherche Scientif ique -CNRS 

5 Genoscope 

7 <120> TITLE OF INVENTION: Gene bank of the cyanophage S-2L and functional analysis 

9 <130> FILE REFERENCE: D19791 
C--> 11 <140> CURRENT APPLICATION NUMBER: US/10/510,953 
C--> 11 <141> CURRENT FILING DATE: 2004-10-29 

11 <160> NUMBER OF SEQ ID NOS : 527 

13 <170> SOFTWARE: Patentln Ver . 2.1 rb^* 

^oss Hot Comply * ' - 

ERRORED SEQUENCES 




16 <210> SEQ ID NO: 1 
18 <211> LENGTH: 45570 
E--> 20 <212> TYPE : ^ — "Oyin 

22 <213> ORGANISM: Cyanophage S-2L 

24 <400> SEQUENCE: 1 

25 gcgccctgtc ggagggtcct ggacgacacg gtgacgttca aggtgggcgc catcggatgg 60 

26 ccctgcgccc tggggatctt gtcaaggtca tggacccgga caagggcggg gtccgcttcg 120 

27 gcggtcgggt ggttgcccag gacggcgaca cgatcacgct cgacgcggca cccccgacac 180 

28 ccctcgccgg ccgggggcag ccagccccgg ggggcaccgc ccacggacgg gccggtcatc 24 0 

29 cggaagccga ccggggcccc gcgccacgac ggcaccggga tgaagccgac cggggccccg 3 00 

30 cgccaggggc ccccggaggg ggtgccgccg aggggcgggt cgtaggccct gggcggggtc 3 60 

31 tgccagaccg ccgggctgtc gggccgctgc ccacgccagc cggggcgccc cgggtcgggg 42 0 

32 atgaagccgt caggtggggc gtcggcccag gccgcagccg gcaccagggc cagcaggagc 48 0 

33 agcaggagcc tcatgcggcc tcctgtatgg cggcgtagat ctcccggagg cggtcgccgg 540 

34 tctggcggat ctgctccggg gtgcagggga cgacgtcgag gcggacggcc ccggtctccg 600 

35 agcagacgta gggcatgtgc ggctcgaggc cttcgggccg ggtcgagggg gcgtcgttca 660 

36 ctggggcacc ccctgggtcg aggtgggctc ccagccgccg tgccccagca ccagatccac 720 

37 cccggcgatg cccagatcga gcttgcggct ggcgaggatc tccttcctct tgtgctgggc 780 

38 cacctcgata gtcagccagg ccatgccatg ttggaggacc gagtcgatgt gcggggtgta 840 

39 ctcgttgaaa tcccggttga gctccaggag gtaccagccc cgtttgtcag tgagggcgta 900 

40 gacggtcctc cgaggacggg agtcggtagc agcgttcgaa gtgggcgagg acatggggat 960 

41 aggacgagtg gacgaactgg gcctcggcgt caggggccgg tgccgaggcc ggaggggtag 1020 

42 gcggctgtgg gcggcggggt gggaccccca gcaccaagcg gatcaggcga aggagcagca 1080 

43 acatagacgg ctgtaaggac ggcgaggact gctgagagaa taggggagct catgaggcgg 1140 

44 ctctgcgcat gcgggattcg gcgttgggga ccacgtgcca gttggcagac gaggccgggg 12 00 

45 tgacgacggt ggcgccgttg gggtgcttcc agatcaggtg cttgccctgg cggtggaggt 1260 

46 agaagcccca tcgcttggcc gcagcctcga tctggcgcct gtagctaccg gacacgggac 1320 

47 aggtcctccc gggcttcggc tgggggctcc tccagccaga cgcgcatgcc gccgacgagg 1380 

48 gcgcagaggc gtccctcgca gctgaccacg cggccggccg gatagttgag gacctggggg 1440 

49 ctgagaggca tcccggggag cgggtgctgg atgcggagtc tgggcatggt gtcagagggg 1500 
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50 ggagggggtg ggctccacca ggtcgagccg ggtggcctct tgaagctgtc gctccacctg 156 0 

51 ggcgtggtcg tcgaggaacc gctggaggtt cgcgacgacg cccggctcca ggtaggcgac 162 0 

52 catgggcgag cggtggtcgt tgacgcggat ctccaggccg tagccatcga aggtcgcgta 1680 

53 gacgccgtcg ccgacgtggc gggtctgttc ggacatggga tcaacggcaa gcgagagaga 1740 

54 tcaggcgctg ggtgtcggag atgtccttgg gggtggagtc ggggttgacc atctccagga 1800 

55 acagcaggtg ccggtaggcg gtgcaggcgc cctgcccgtc accacgggca cggctgcgga 1860 

56 cgccatactc gagtgcgccc agctgggcgt agaggcgaaa cacgcccgtg ctgggctcga 1920 

57 gcggggacgc ctgcgctgtg gtggcggcga agacgacgag gccaccgcag aaggtggaaa 1980 

58 ggaaggcgta gaggggtctc atgggagggg gtggaggtgg acacctggaa aggggcccct 2 04 0 

59 gggggccccg gaggggttcg gccgtggccg gggggggtca gcccaggctg agggccagct 2100 

60 tgcgggcctc ggccagggtt agagactggc agtcggcatc gttggcgatg tcgccgccgg 2160 

61 ggcggacgat ggtgtagcgg cccatgcgga cccaaccgga catgtagtag ccggcggccc 2220 

62 ggagggcatc ctggatctgg gccttggtca gggccttggg ggccgctgtc gtgtgggcga 2280 

63 cggtcgcctc gatcgcccgg cccccgatct tcgcagcggc tgcgatggcc aggccggggc 2340 

64 ggccggccca gctgtgggcg aaccaggtgc cgtcgctgga ctggcgggcg acgcagtggg 2400 

65 tgtaggtgcg ctcggccgac ttgcgggtgg cggtggtgcc gtcggggagg gtggcggtaa 2460 

66 aggtggtggc cattgggggg aggagcggtg gaggggcagt tccccctccg ttccactatt 2520 

67 aaagcacggg agcaatcccc gcgcaatatg tcacagacgg atcgagtcag ccaggatctc 2580 

68 aagcccgcgr ^ccagttccc gggcctgctc gatctggtgg tccagccggg cggac^tcag 2640 

69 gcaaacgggg'-gccyccgacra^trctt-ct'cgag' carccggggec gccatggggg gctccatcga 2?G0 

70 cagcaccggc tcgagccgtt cccagaggcg ggaggtggag ttgtgcgtct gctgcagcag 2760 

71 gtcctcgagg gcggacatct gctccaggac gccgggggtg ggggcggacc tgggggcgct 2820 

72 ctctcggatg gcgtcgtacg gatcgcgggg catgagggcc atgggcggtt ggaatagggt 2880 

73 gggggccggc ctgagccggt atccccacta tagcacgggg caatcagccc tcgtcgtcgt 2940 

74 cgccctcgtc ggggtcgggg cagccgagct tggtggcgag ctcctccacc agctggttaa 3000 

75 aggcgcagta ctcgatgtcg ttgatctcgg cgtggatcag cggcgccagg gtgccccaga 3060 

76 cgttggcgtg ggcctggccg ggctcgcagt ggtcgtacag atcggcgggg agctcgtcgg 3120 

77 ccctgtaggc ggcggtcagc tggtttatgg agtcccaagc ctgggagatc agctggaggg 3180 

78 cggtggcttt gtccatggtg ggggagcggt gggggcgctt cggcccccgt atacctatta 3240 

79 aagcacggcg gattcagccg cgcaatacct cagcggagat cggggttcgt agtggtccac 3300 

80 ccctgggcgc ggtatcggcg ccagtcggct cgggcctccg ccaccccgac ggtgtgggtg 3360 

81 tcgtgggcat agccggacca ggtgcttatc cggacggcct ggccgtcacc caggggcatg 3420 

82 tagctccggg agacacggtg cagaccagag agcaggggtc ctggcaggta gagcttgtga 3480 

83 atcggctggg atctcgacat cgtgggggga gcagtggggt gggacggggt gggggccgtg 3540 

84 gggcccccgg gtggctcagg ccaggttgac cttgacgtgc tcgatcagct gcgccacctg 3600 

85 gctgtgcttg tagagggtgc cccagtaggc gatccgcttg tactggtcct acaccaagta 3660 

86 gctgagcccc tcctggccgg cgtcttggat gacgacggtg ttgccctcga tggtgcgctg 3 72 0 

87 ctcgaggtcg gcctcgagga tgcgcaggtc gtcgattacc tcagcccgcc aggggccaag 3780 

88 ggttaggccg gcttcggcga actgggtgtg gatggtgtcc atggtttgga agcggtgggg 3840 

89 gcgcctcggc ccccgtacaa ctattaaaac acgggggatt cagctgcgca ataccccggg 3 900 

90 gctggtcagc ccgccaggta ggcgaaggcc tcccggatct cggcgtcgta gacgatcttc 3960 

91 tcggtgaggg tgcccaggtt gtgctcctgg cagaaggcca cggcctcctg gacctggtat 4020 

92 atggggccag agatcgtgta gtggcaggtc gagcggaagg tccactcgat ctgggcgcca 4080 

93 cagccggcga ggatctgggc ctcgatctgg cgggcgatgg cggggagggt ggcgcggtcc 4140 

94 atggggtcct gtgcggtgta tacctattaa agcacggcgg attacgaggc gcaatacgcc 4200 

95 tcggcccagg ccaggatctc ggcccggttg cccacgaaca ccacccgctc ctcgccccac 4260 

96 tggggctggt cgaggggggt gccgtagggc ataccgtcgg cgacccggac gtggtagatc 432 0 

97 ggggcccggc tgctgccctg gcgccggcca tgctgacgat cgaagtgcac ctgagcgggg 4380 

98 ccgttggcgc cccggtgctt gcggcactgg gagatggcca tccgggcggc ctggagggtg 4440 
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99 cgtaacttgg ccatggggtg tcggggtggg gtgggacgag tgaggggccc ctcccggggc 4500 

100 ccggaggggc tcagcggccg gccgccatct gggccttgcc ggcgtcggtc agcaccagca 4560 

101 cccggtgcga cttgcgggtg ccctcgatgg tggccaggag gccggccttc ttgaggttgg 4620 

102 tcaggcgggg cgcctcggtg agggggatgt gcaggacggt gccgagcatg gcaccacggc 4680 

103 cctcgccctg ctgctcaatc accaggccga ccctgtagaa cagcgccttg gtggcgtcgt 4740 

104 tgagggcgtc ccaggtgaag ccggtccgct tgggctggcg gggctccggg gtgtcgaggc 4800 

105 cggtctgggg ggcagcggtg cggcagccgg cggcggggtc cacccggtgg tcggcggcgg 4860 

106 cctcggagat ggtctgggtg gcccgctgct cggcggtggc ggcggtcatg ccctcggcga 4920 

107 cggcggcctc ctcggcgacg gcctgggcga cgatggcctc ggccttggcc aggccgatcc 4980 

108 gcttgccgtg gcagtagaag tagccgctgg gggtgcaggt tatgccgcag tactcgacgt 5040 

109 tctgctggct gtattcggcg gccagaacgg cttcgtcgag ggtggtgggg gtggggaaga 5100 

110 agtcagacat cggaggggtg gcggtggggt ggggttggtg cccccggact gctgggggct 5160 

111 ggtcggcgcg tgggtggcgc ctggtgcccc cggactgctg ggggcgggtc ggggctggac 522 0 

112 tgctgcccct ggtcggcgcg tgggtggcgc catcgggggg ttgtctctcc ccccttgtat 52 80 

113 aactattaaa gcacggcggc tgtgcctgcg caatcccctg catagccact tcacagactg 5340 

114 tcacacttcg ggcctggcga cggcggcgga gctcgtcccc gtaggtgtgg gcctcgtcct 5400 

115 cgtaccgccc ctcggcgacg gggttccacc cgcgcatgcg ctcggcggcc tggcgggcat 5460 

116 cccgagccga ccaccagagc tcgtagtcgg tcatcgaccg ggccttggcc tcccagcggg 5520 

117 cgaagtcggc agcggtggca tggtgggc^c aggacatggt . cggggtggcg gtggggggga 5580 

118 ggggggatgg -geccgggggg cgccgggggg cggct<:aggc cggcagcagg tcgtcccggc 5640 

119 agatcggggt caggacgtcc cgcttggcaa cctcgacgag ggtctcgtgg ccgagcttgg 5700 

120 cattccagac ccggaacttg gccgaggtgg tgtgggcgcc ccagtagccg ggggtgcggg 5760 

121 acagccacac caggagctcg accgagctcg accaggtcag gtcccggttt agagcccgca 5820 

122 cctcgtgggt ggccatgggc tggccgttga cggtaaagcc cgccacccgg ttgccgactt 5880 

123 cgtccagctg atcagattca cgagaggagc ggcccctggg ccgtcgagtg gggcattccg 5940 

124 cccctgttcc actattaaag cacggaaaaa ccccggacgc aatacgcccg gggtcgggat 6000 

125 gggggccgaa gcccccgggt gaatcagccc aggtcggccc cggtgtgggc ggcccagatg 6060 

126 gcccggccct cgtcggtcag gcggagcatc ttgtgggact tcttctcgcc ctcgacggtc 612 0 

127 tccaggaggc ccgccttctt gaggttggtc aggcgggggg cgtcggtcag gggcaccttg 6180 

128 acgtcggtgc ccaggcgggc ggcggcagtc atgccgtggt cccgggtggc ggtctggatc 624 0 

129 tcctcgcaga ggcggaagaa caggtccttg gtcgcctgat tcagggcatc gaaggagaac 6300 
13 0 ccggtgcgct tgggctcttt ggtctgcttg gcggtggctt cggtcatggg ggcttcgagt 63 60 

131 ttggactgga tgtgggcgag ggcggcctcc tcggtgcaac gggtgccgtc gatgctgaat 642 0 

132 cggccgcttg ggtgaacctt cacaccgtaa ccaccagcgg gggtgttatc gcgctgggcg 6480 

133 acggtggtcc aacgcttgat gagatcggcg ggctgaacgg tcatgggtgg cgaggcggtg 6540 

134 gagatcgtgt ctgtctccgt tccactagta aagcacgggg gctatgccct cgcaattccc 6600 

135 cgaatagacg gttcacaggc tgtaacaaac gccctgctcc cggaggcggg cccgcagccg 6660 

136 ctgcaggtcg gcggcggcga ccttctcgcc gtcctccagc cgctgcagca ccggctcgag 672 0 

137 ctccgggccc gccgcctcac aaagccggcg gtacaggtcg gggtcggtct caggcggggg 678 0 

138 cggggcggcg gcctcaaact cgctaccatc ctccagcttg ttccgcatgg cgccggtcga 684 0 

139 caacaccacc gagcagagcc tggcccccac gacgagctcg tggtcccggc gcccaggccg 6900 

140 gcgcgctcca ggatctgctc cgggtgccgc cctcgccatc ggcctctgtg tagtcggtaa 6960 

141 gattattttg ggccgtaagt gtcataccga tgctgccgtg gataaggtaa atcacacggg 7020 

142 tgatcgattc aaggataaaa cacatccggt gcgtgcattt attgttacag aagctgcgga 7080 

143 tgtagagctc ggcggaacgc tgcaggccga tgaccccctc ctggagcagg tcggcgtacg 7140 

144 tcagggaggt gccgtcgagt cgccgggtgt agtaccgggc gatcgatgcg accaggcgca 72 00 

145 ggttgcagag gacgaaccgg tcccgagccc gtctgccgga ccggacgatg gccgggggca 72 60 

146 ccggctccgg gtgagtcagc caggcttgga tccggcgccc caggaggatt tcctcccggc 7320 

147 gagtgaggag ggggtacttc ccagcgatgt cgaggaaggg caggtcgtct gacaccaggg 7380 
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148 tggggcgtgg aggctgtgct accatagcac agcgctatgc cacccacaat gccgaatgcc 7440 

149 ctcgaacgga ccctcaacca gaggggcacc cagtacggcc cagcccggga gcagtgggcc 7500 

150 ctcgcccagc ggatcaaggg tgccatgcgc agcaccgagc gattccacgt gctgagcccg 7560 

151 gttgaggccg aggccctgga ccagatcgcc accaagatta gccgcctgat ctctggcctg 7620 

152 cccgagcagc acgacacctg gcacgacatc gccgggtatg ccaccgtggc cgagcaggcg 7680 

153 ctgcgcgagg aggccgatgc aggactggac tgagatcctg gccagggcgg ggctcccgga 7740 

154 gccccccggg taccgggaga cgctcgccga gatgcgccgg cccggatacg aatccgaggc 7800 

155 ggccaagtgg cgccgtctcc aggccgaggc cgcagcggcc cgggcagagg cggccaaggc 7860 

156 ggccaagcgg agggcgcgat gaaggtggtc gtagacgcgc tcatgggcgc cgtcgcccag 7920 

157 tcgatgtcgg cgttcttctc gcgccccgtc acggtccaag acttggaggc ctggggcaac 7980 

158 cacctgtacc tggagcatgc gggccccctg ggcgacgccc caccgggtgc ggcctggtcc 8040 

159 caggagtggc ggatcctgct tgacgggcag ctggtcggcg tcgtccagca ggtcgctttc 8100 

160 cgccagggcg accggctcca ggtccgctcc cggggtgggg tgcgtccgat gtatctgtgt 8160 

161 gctatgctgg gagtagagga ccggaagaca tgaaacgaga cgacatcaag ggcgcaccgc 8220 

162 tgatcctggc cacaggacgc ggtctacccc ccgacccgaa cgagccgccc aagggcgacc 82 80 

163 tggccgcctg ggccgcctac cacggcatcg agtacgtcaa ccgggcggag gagccaccgg 8340 

164 cacctggcga agaaccacgc gggtgaacgc gccctcagcc ttgggctgat acccacctgc 8400 

165 gctcttggcc ggggtggccc cttcctcgat gcggaccacc tcgtagcgga ccccctccgg 8460 
1.66. «atqagcacc tcgagctcgt cgtcgaactjf. tgacatgctg gagatggc^? cgccgtggag 852 0 

167 gttgtcctcg actacgtatg tcaccgagta ccggtccttg cggtacaggg cgttgaaccg 8580 

168 gtaggacacc gactcgtcgg tggtccagct ttccagcgtg atcgacggct ccccggctcg 8640 

169 gatgcggcigg atgtcctect' Cgatggccgc tttgctgtgg tagcgcatgc cccggtaggt 8700 

170 cgggccgcct ttgtagacgg gcgccgtcgt gatgaagtcc tcgagccggt cggccttgtc 8760 

171 gagtaggtct gccagccggt cgtcggacat ctgcttcctg gccatctgct taccaaaatc 8820 

172 ggtcagatcc atgccccggg cctgggcggc cttcacctgg gcggtgcgga tctcggtgta 8880 

173 accagagccg gtccagtcgc gcacgacggc ccggtgcttg gtgcggtact tgtgcttgat 8940 

174 gtcggttgtg gtgtcgctat tacgacgggc acgcacctca gaatacagcc tgggcggtgc 9000 

175 cggcggtgcg ggggccgggg ctggggccgg gcgggcacga cgtggcgccc gggtgaccac 9060 

176 gggaggggcc ggagccggcg gcggggccac tggtgcgggc tggaccaatg gaggggccac 9120 

177 gacgggcttc ggagccttgg gcttcggctt gggcttcgga ggcggggcgg gcttcttgac 9180 

178 actgccgggc cgcaggagct cgaccacggc cccctgggga tccttgacgt acttgccctt 9240 

179 ggggccggtc agcttccgga accgggccag gcgggccttg gtgccgagca ccgcctgggc 93 00 

180 ggtttcgtcg ttggaccgct gcagcatcgc cccgacggtg cccccggggt tgtcccggcg 9360 

181 ccggacccaa tactgctggc cgttgatctt acggggcgtc ttgtaggcgg cctccccggt 942 0 

182 ccagccggcc ggcgggggca gtcgtttgcc cttggcgtcg tactgcaccg gcacctgttc 9480 

183 gaggtaggtc tccggcaggg cgcccagggt gtcgctcagc ggggtgagcg gcaggatccg 9540 

184 gcaccgctcg ttccagtggg ccggccaggg ggccttcttg cgctccttgt acctggtgcc 9600 

185 gtcgagcggg gcgcacaccg ggcagagccg gccgtcgttg ctggcgtccc agatgtagcg 9660 

186 gttgccgtcc ttgtctccca ggacgtcctc gttggcctcg ttgaatgcgt catgcgccgt 972 0 

187 ctggctggcc tgggccatcg acgtacggac cagggcttcc acctgccggc ggttggccgt 9780 

188 ggccatcgcc gtccggacgt cggcgacgat ctcggagttg gatttggaca ggaggaagcc 9840 

189 ctcccggagc cgggcctcga tcagcttcgt ctgcccctgc tggaatgcag cggtcgccgt 9900 

190 gccgatggtg tagggctggc ccgacgcctt ccggaggagc ccagggaatg tccggaagcc 9960 

191 cgtatcccgg gcgacggcca ccagctgctg cggggtgacc gtgacgcccc cgacgcccac 10020 

192 cgagaggccg tcgacgccgc aacggccacc ggggtcgccc cgacggcccg caggtaggtg 10080 

193 tcggcctgca ccagcccctc ggagaacgcc tgggcctggg ccgggggcag cacggcgtcg 10140 

194 atccggtcgc cgacggcggc cacctgggcc tggatgacgg cgagcgtctg gttcaggcgc 10200 

195 actgccgctc gagccggccg gcgggcagcg tctggagctc ctcgaggatg cggcgggtgg 10260 

196 cctgctcgta ggtcgggagg atccggctca gcgcctgatt cgagaggctg cggagggcga 10320 
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197 actggtcccg gacgaccagg gcctggggat tcactcgtca gtctccgggg ggtcggcctc 10380 

198 cgggtcggct tccgggtcgg cctccggatc cggggtgtcg gcctccgggt cgagctcctc 10440 

199 ctcggtctcc tcggcctcct cgccctcgat ggtgtcccgg agctcctcga cgtccacgct 10500 

200 gtcgggcagc cattcgccgg tctgccagac cgtcaggaag gtctccaggt cgatgccgcc 10560 

201 atcgatgtac gccttgaggt agagctccgc ctcctcctta gtcagcttgg cgtggtcgaa 10620 

202 gtcgctgtcg atgacgaccg tggacgcctc ccggccggtg tactccccac accagttcat 10680 

203 gacgatctgg agcgtcgagg ccaggtctcg ggcgatgacc gagagcatgc tgttggattc 10740 

204 ggcccggtca agtgtcttgg ccccctcggt ctcttggaag gtctgctgct gggtgaggac 10800 

205 cgagatgccc agctgggtga tctgctcctt gagcacctcc agttctttct ggtgcgcctc 10860 

206 gcagctggcc ccggtgatct cgcaatactt ggagccccca ccgatggggt actgcaaggc 10920 

207 gctgttgacc gagagcccga tctcgccatc ggtgttggtc gggtccaggt cgtcggcctc 10980 

208 ctcgtcgtcg tcgccctccc agccgaccat gtcaaggatg ggctggccgg caatcgtcag 11040 

209 cacctgggtc aggtcgctgc gccgttggaa atgggccagg ttgagatggg cgcagtcctc 11100 

210 gagcgggggc cggctgagca gcaccccctc cttttggctg taggtcgtgg ccagggggat 11160 

211 ctctttgagt gtggtgtcgc cgctctcgtc ctcgaccttc tcccaggcgg tgccggtcag 11220 

212 gcgcagcacc tcgtaggcgc ccggggtcag cacccggatc tgctcctcga cgttgacccc 11280 

213 gtacttgccg gcgggcacct cgacgtactc ccggatccgc acctgctgga ggccggagcc 11340 

214 ctcccggggg ttgtgccggc ggccgatggt ggcccagcag ggcacctgca ccagaaatgg 11400 

215 cttgtccccg acncjrrqct ggtcgagcag gctctggcgt. tcctcgctgg tgtagtcggc 11**0 

216 caggaccgag ctatgcccgt aagagatggc cagcccgagc gttacccggg cgaagtcgtc 11520 

217 cagggaggag ccctgacggt ccacgtcttt gcgccactcc tcccagtagg cctcgtcgcc 11580 

218 cccctgcagc tggatcggct tccggaggat caggccggcg ccccccggat caggcgggcc 11640 

219 aggtaggggg tgtacaccgc ccgggagacc cgcccgatgt actgccgttt acgctcccgg 11700 

220 gggaaccggg gcaggtagta atcgcagaac gcccggaggt accggacgcc ctccaggttg 11760 

221 gcccggatca cctcccagcg gcgcagcatc acccggtagg tcaggtccgg ttcgttcggg 11820 

222 tcgtccggcg ccagggagtc tcctcccagc tttgcctcgg ccagggcctc gggattcagg 11880 

223 accgtgtgat cccgccagcc gagggcggga tccatcgggg cggaggaggg cgtctcagtc 11940 

224 ataccccgga gcttagacca gcgagaagtt ggaagagccg gaacgccagc ccttgacgcg 12000 

225 gttgcaggcc gacagggcca ggtaccccag gccgtccgtc cagtgctcga tcccgggctt 12060 

226 cttgtcgatg gcgaagccct cggccccctc cttgacgcag acgcctcgga ggcccttgat 12120 

227 ggtcttcttg caccgggggt gaatgcgata gtggcgctcg ccgtcggcgg tcatgaccag 12180 

228 cgcgttcgtc gcgttgagct tgtccttgac gccccagggg gagttcgggg tgaggacctt 12240 

229 gaggccgtgc ttccggagga tcgtatggtc ggtgacgccg gcctcggcgg acgtcttccg 12300 

230 gctgttgccc gtcgggtcgg ggcagaccac gaccttgcgc ccctggaacc gctcggccag 12360 

231 gtagcgcccc acctcgtcgg tgttgctgtt cggcatgttg atctcgtccc actgcagcag 12420 

232 ccgcttgccc gggaggatcg agcagatgac gccggccatc accgacacgt taaagtcgag 12480 

233 gccgacgtag accgtgccgc cgttgtcctc ggcgccctcc cagatgttct cctggccgaa 12540 

234 gtcgtagtag gcccggccgg cagcagcctc gaagctggcc tcgtactcct ggcggaaggt 12600 

235 gcgggggtcg aggtggttcc gggccttctc gatctcggcc tcggagaccc ggccgccctg 12660 

236 gatggtggtg aactcgaagc gggcccattc cgggtcctcc tccaccgact cccagagctc 12720 

237 gtggtaatgg ttgaagccct tcggggtggt gatctgccag cacggcccct cctggtccga 12780 

238 cagcgccggc tgcagcacct cggtccagag ctccggcttg gtgaacgccg cctcgtcgat 12840 

239 gacggccccg gacaggctgt cgccccggag gctgtcgggg ttgtccgccc caaagagcgt 12 900 

240 cagcgtcgcc ccgttccaca ggtcgatccg gagctcggtg ttgttgatgc cggcgacata 12 960 

241 tgtcgggtcg atcagcttct tgaggcgctt ccaggcgatc cgcttggccg cccggtaggt 13020 

242 cggggcgacg taccagtagt tgccctccgg gtgggacatg ccccagttcc ggaggcggat 13080 

243 cagggccagg tgcgtcttgc cgaagcgccg gccgcaggtg agcaggacgt tgcgccggcc 13140 

244 gcacgtgtag atctgcgcct gggggccgct gagctcccgg atcgactggc gctcatcaaa 13200 

245 agctaggttg gatccccggc ccgaccggga gccgaggatc gtgccgccgc aggtggctgg 13260 
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246 gaagagcatg 

247 agctgcagga 

248 agcaggtcct 

249 gcccctgggt 

250 ggcagcatca 

251 ccacatccaa 

252 cgtcgtaggc 

253 cgcagaactt 

254 ccgggacgat 

255 gcgtcggggc 

256 cctggcggac 

257 aaacgcgcca 

258 ggctgatgtg 

259 ggagggggta 

260 gcgggcccgg 

261 cgtcgccagg 

262 gtcgctggcg 

263 cggtcggggt 
.2.64 gcgggcatac 

265 gggccgaagc 

266 agagccccga 

267 tgggcgatgg 

268 gtcacggtgg 

269 gggtagcagg 

270 gtccgcatcg 

271 gcgatcagct 

272 accgacaggc 

273 tcctgggcgg 

274 gcctcaccga 

275 gcgccgctgc 

276 tggaggacga 

277 tactcctcta 
2 78 aggctggggc 
279 tcgaccaggg 
28 0 agcgccccca 

281 atcaggttgc 

282 tcagccgtcc 

283 ccggatgtag 

284 catggcaggc 

285 atcccggctg 

286 catgcccagg 

287 ctgacgcagc 

288 tttgtacggg 

289 gtcctcgccc 
2 90 ggtcggcacc 
2 91 ggcggccgga 
2 92 cggggccggg 
2 93 ccacaccggc 
294 cgtcacccac 



tagcgggtac 
cgagctcctg 
cgaatcgggc 
gagagagggc 
cgtcttcttg 
caccgagtcc 
gtgggcgccc 
ccaaagctct 
ctgggcctcg 
gtcgcccgtc 
cgtgtgctgg 
catgtgttcg 
ggacgccctc 
tcggaaccgg 
ttgatggcga 
tcgagggcca 
atcaactccc 
tcagggggtg 
aaaccttcga 
cgacgtaggt 
ggctgggcgg 
cctcgtgcgc 
tgtactcctg 
gggcgctcca 
agccgacgac 
gggccgtcgt 
tgtagccctg 
tccgggtgtc 
acaggagcgt 
gggtcgagcc 

cggcggcgtt 
ggagccggtc 
tggtgatgcc 
tgtggccggc 
ggtagccggc 
agttcttcac 
aggatgggac 
ttcaggtgtg 
aggccgccct 
ccgttgtctc 
atctcggcct 
ctgacggcgg 
gaggggcccc 
aggacgccgg 
ggggcgcctg 
ggggcgtacg 
gcctgagcgg 
tggggcggct 
tggccggtct 



gacgcccata 
ccgatcgaag 
ctcggcgatc 
ccagtctctc 
atcgtccgct 
atcaggcgcc 
aggccgttga 
ctggcctccg 
atgccggcca 
cggatctcgg 
ggcatgccgg 
gcgatgttct 
aggcgctcgt 
ggatgtggcg 
gcttggcgcg 
ggatcaggac 
cgatctcctc 
gatccaggcg 
gctctgc.^c? 
cacctccgcc 
gtactgggcg 
ctggatggcg 
ctccaggccc 
ctcaccggcc 
ccgggcgatc 
gacgtcccgg 
gcacccctcg 
gacgacccgg 
cccagggcgg 
tggggccagg 
ctggtggacc 
catgtcgatc 
caggggcagc 
gttggggctg 
caggagcccc 
gcgatagtag 
gcctgggcct 
tctgccggag 
cccaggtgct 
ggcggatgaa 
ctctttgaag 
cgtgggtgtt 
ttgcggagcc 
tcggggccgg 
cgtggagcgc 
gctggcccgg 
gaggggctcc 
gcgcggccgg 
gggggttcca 



tcctccacct 

cagtcgatct 

gcccggtccc 

aaccgggcca 

cgaactggaa 

gtttcatctg 

ccttgaggaa 

gggccatggt 

ggagctcctt 

ccaggtcgtg 

cggcagcgcc 

gcgggtaggt 

aggtctcggt 

catggcgccg 

gatggcctcg 

gtcggccacc 

caggagcttg 

gcgatctccg 

ggtgggggtg 

ctggcctcga- 

aagttgagga 

ctaaacgtaa 

aggtcggcga 

tccgggcggt 

cgggcgacgt 

gcggtgcagt 

gcctggatcg 

acgacaccgt 

cggcggatct 

cccccggcgg 

cagagctcca 

accgagccgg 

atcttgtgga 

ggtgccatgc 

ttgccggtgc 

gggggaatgg 

ctcctcgatg 

cttctcggtc 

gtggatgacc 

tttgtcgagg 

ctcggtgtat 

gagactcacg 

cctgggatcg 

cgcctgggac 

tgcgccgacc 

ggagccgcct 

cggggtcacc 

tgcgggtgcc 

gtagggctgg 



taatagtggc 
ccgcctgcgc 
cgcaccagag 
gccgctcgtg 
catgagctcg 
ctccatcagc 
caggacggcc 
cgcctcgagc 
gagctccggg 
gaccagggca 
ccagtcccgg 
cgtctggacg 
gatctggagt 
ttatcggctc 
gtcacgtcga 
tcgagcgggt 
gcgatggtgc 
cctggagctc 
tggtagacgt 
tggcgtcgag 
acacctcgtc 
agatccggcg 
actggcactc 
tggccacccg 
cgtagggcag 
aggggtaggc 
accgggtccg 
ggagcgggtg 
tggcgataaa 
cctcctcatc 
cctgccgggg 
ggcccaggta 
cgcgggcggt 
acagcacctg 
tgccgtactg 
acagcatagc 
gccttctcct 
cagtcccaaa 
cggcggatga 
ccgtcgatgc 
cctcgcagct 

ggggtggagt 

atcggtcaga 
tgccacaccg 
tgggccgggg 
tgcccgtagg 
cactgctggg 
ggggccgggg 
ggaggggcac 



tctgttccgc 
gagcatgcca 
gcggcagtcg 
gagcctgtgg 
tcctgcacct 
aggtgctgga 
tcggcggtgt 
tcggccacct 
gtcttgtggg 
aactcgcagg 
cacaggagcc 
atcccccacc 
gtcatgggaa 
gggcccagga 
cgcccaggag 
cgtgggcccg 
gccggggcgg 
agcgacggta 
cggtgacttc 
gatgtcctcg 
cacgccgttc 
ggggagcttc 
gaccgagtcg 
gatcgggtag 
gccgcagtcg 
cccgtggtgg 
aaacagcatg 
atcccggacg 
cgccgagccg 
ccggtgctcc 
gagggccagg 
gatccgctca 
gccgtcctcc 
cggggcctcg 
gcagtcgacg 
acggccgggg 
tgaactggcc 
aaccctgggt 
cagcatggag 
gccaggcgac 
tggtagcgat 
ggtggagtgg 
acgggatttc 
ggggctggcc 
tcggctgcgg 
ccggggccgc 
tctgggggtt 
cgggctgggg 
cggccggggg 



13320 
13380 
13440 
13500 
13560 
13620 
13680 
13740 
13800 
13860 
13920 
13980 
14040 
14100 
14160 
14220 
14280 
14340 
14400 
14460 
14520 
14580 
14640 
14700 
14760 
14820 
14880 
14940 
15000 
15060 
15120 
15180 
15240 
15300 
15360 
15420 
15480 
15540 
15600 
15660 
15720 
15780 
15840 
15900 
15960 
16020 
16080 
16140 
16200 
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295 cgcctggggc gcatgggcct ggggggccgg ggcctggcgc tgctgctggg gcaggccgag 16260 

2 96 gaacgcgttc cggggcggct ggatctggag cgagatgtaa ggcttgccgt tgcggctctg 16320 

297 cttcttccac ccggagatgt agagcttgag gccgtactgg tcggcctcgg cccggttcga 16380 

298 gaacaggtag tcagcgaggg cggcgacgtc ctgggccgtg atggtgcagg agccgctgta 16440 
2 99 gtcgatccgg ttctggctgt cgtcgacgaa cagggagccg ttgagggcgg gcagctgggg 16500 

300 ggcctgggcc tggggctggg gctggggctg gccgtagggg gcttgcattg aaagagagcg 16560 

301 gttgggtgtg gtcgtggtcc ggctcagagg ccgaacgcgt cagcggcgcc ctgctggatg 16620 

302 gccagcgggg gcgggccctg gggcggcggc ccggaggggc cgaggccgaa cgcgtcgttc 16680 

303 gggtccccgc tgtgctgcgg ggtgatggcc gccgtcggct ggggcgtcat gctgtcctca 16740 

304 gtgtcggccg aggccatgcc gaggatggcc atcacagcgt accggcgaag gtacgtgatc 16800 

305 gtggcgccca gctgctgatt ggaggtgttg cgcttggtcg gctcgtagaa caggacgacc 16860 

306 gggagctccg aggagacgca ggccccggac tcgtggtaga gccaggtgga gaggacggcg 16920 

307 accccgggct ctgggccccg gtcaaaggtc tggacgatcg acagcccgag cttgttcgcc 16980 

308 tcccggacag ccttgaggac ggcgctcagg tcgacgtagg ggccgaagct gccgtcggcg 17040 

309 gtgcgctcga cgacgctgtg ctcggcctgg aactgggcca gcgccttgag caggagcggc 17100 

310 atccgtgggt cagcggaggt cataggggaa ctcgacgatg gtgttctcgt aggcgggcca 17160 

311 gggctgatcc tggccgtact gctgcaggtg ctcggcgatc tcctggaggc agatctcgtt 17220 

312 ggtcactgca gcggcgttga tggcatcgtc cgggagccgg acgacccggg cggcgtgggg 17280 

313 cgcctccgac togagcagca coagcaactg cccctggggcAg^fVcggccgg ccaggcggag 17340 

314 gaccttgagg .tagtaggccg . cctgatgatc gtagccgtag tcccggatcg accacttgaa 17400 

315 cttgccattg ctggcgtcgg ccgtggtctt gacgtcgatc agccacccgg ggctggtcca 17460 

316 cgcgtcgagc cggatcttga gctccaggcc cgtggtcggg tcgatcgcga agaccgactc 1752 0 

317 ctcggtggag accaccgtct cggcgatgcg cttaatgacg gggtgcttga gggcgacgtc 17580 

318 ccgcatggct aacacctgct ggtaggccgc cggggggatc gtgagctcgt acttggcgtc 17640 

319 gtgctcggcg tgggcctcct tggccgcctt cgacgtcttg ggcgtcgtca gcgcctgacc 17700 

320 gaccgccttc tcgaagcgct ccggctcgag cagggcgatg tgcagggcgg tccccatctg 17760 

321 catcgaggcc gagggcggct tcggtacgaa cgaggggctg tacttgcggt gccagtagtg 17820 

322 gagcggcgac cggcggaaga gcttgaggtc gctcgatccg atcgcggggt gggcgtggtg 17880 

323 ctgctcgttg gtgagcttgg ggggctgggg ctggagctcc tccggggtgg gctccggggc 17940 

324 ctggggtgcc tgggtcatcg ggtcgcccgg cacaggtccc ggaactcctg ggtcgtaagc 18000 

325 acctgggtcc caccttgcgg ggagatagca gtacgggtgc cgcgccgagg gccacggtag 18060 

326 aagcgccatc cgaggtgcca gaggcggtag gtctcttgag aaaggtccac ggttgttgtg 18120 

327 ggattgtggg ggctcccgcc cccggtacaa cgactataac atgccggcta gcccgccaca 18180 

328 atactgcccg ctgcgagtag ggccttccac cggtcccggg cccaggccgc cggcccgacc 18240 

329 cggaccatca gtgcgtcctc gcccaagcag ctgtgctcga agacgatggc gattcgccca 18300 

330 gcccgcaggt cgtagaaccg gtgccggtgc acctccccgg ggaggcccga ccgcacgagc 18360 

331 gttcccttga gctcccagtc cggggggatg tccgactcgc tccagcagct ggcctcgaag 18420 

332 acacccagct ggttgtggac gggggacagc tgtttgaggg gccattcatt ccgcatagcc 18480 

333 ctatcctacc accgtggggt gggggccggc gacgatctcc cagcggttgc ggagccggac 18540 

334 ctgatggccg gccatccagt tgtgcagtgt cttgcgcggg atgcctcgcc tgtcgcccca 18600 

335 ggtcagcatc cgctcgatcg gcacccgcac cggggccgcc ctgggggcca ggacgtcccg 18660 

336 gatcacccac accggggcct ggctccggtc gatccgctgg ccaacccgcg tctggatcca 18720 

337 ccagatccag atacccatgt tccggcggct agtcatcccg atcagttcag cggacgccag 18780 

338 ccgggccagg gcgcggtaga aggtggccct gggcaggtcg aactctgcgg ccatctcggt 18840 

339 cagcgacggc caccacccgg gcccatggtc ggccaggcgg ctccaggtca gcgacaccac 18900 

340 cggggaccac cgggaccgat ggcgagcgag caattcaggc tgaatcggca aggtatgcta 18960 

341 ggatgggtgc atgccactct acaccgatca ggagcagctg ttgaccgacg cccgggcgtc 19020 

342 gatgctcaag ggcaacaagc gcgtgctctg cgtcctcccc accgggggcg gcaagaccaa 19080 

343 caccttcatc gaggcggcca ggcggaccgt ggagcggggc aagcgggccc tgatcctggt 19140 
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344 gcaccgccgg gagctcctcc accagaccaa cgtccggctc atgaagtcgg gcatcacccc 192 00 

345 cgggccgaac cggggcgtgt acgtctcgac gatcggcaag cggacccact tccggccgga 19260 

346 cctgctgatc gtcgacgagg cccaccactg cgtcagcccc acctgggccc ggaagatcga 19320 

347 cgagtacgac gtcccgctcc tgggctggac cgccaccccg gagcggctcg acggccgggg 19380 

348 cctgggcgag gtgttccagg acatggtcat cgggccgtcc gtcgccgagc tcatggcgct 19440 

349 caaccgcctg tcccggtacc gcctgttcca cccgcccccg gacttcgacc cgggcagcga 19500 

350 gcgggccgtg ttctccgggg tccgcaactg gaagacgttc gccgacggcc ggcggacgat 19560 

351 cgcgttctgc atctcgatcg agcatgcggc caagacctgc gaggcgttcc gggccgtcgg 19620 

352 tgtggcggcc gaggtgctcg actcgaaact gtccgacacc gagcggctcg agcggatcgc 19680 

353 ccggttcaag agcggcgaga cgatggtgct cgtctcggtc atgctgatct cggagggttt 19740 

354 cgacgtcccc gactgcgact gcgtcctgct gctccgcccg acgtcgtcgc tgtcgctcta 19800 

355 cctccagcag gtcggccggg gcctccggtt ctccggtgag ccctgcgtca tcctcgactg 19860 

356 cgtgggcaac tcgcagcacc cgaacctggg cctgccggac gacttccacc actggtccct 19920 

357 ggagggcaag aaggtccggg ccggccagga cggcacggcc ccaccgctcc gggtctgccc 19980 

358 gaagtgcttc caggtccacc gcccggcgcc ggtctgcccg ttctgcgggt accggcaccc 20040 

359 ggtgcagtcc gtcgtacccc gggaggtgga tgccgtcctc caggagtcca ccgccacccc 20100 

360 gatccacacc gtgcccaagc gggaggtcat ccggaacgcc cggaccgagg aggacctgcg 20160 

361 ccggctggcc caggagcagg ggtacaaacc aggctgggta gacaagatcc tggccgcccg 20220 
362 ' taatgcgc^a ^gctagtatg .attgtatggc acagcgcgaa accatcctcc aaaart^at 20280 

363 tcgcctggacj gtggcccagg ccatgrgctcc ccacgtggtc ctattccgga accacaatgg. : 2034'0 

364 gagcctcccc gatcctcgga ccgggggctg gatcaccttc ggcctggggg agggctcccc 20400 

365 cgacctgatc ggatggcgcg tcctccagat cggcgccctc gcccagttcg tcggtctcga 20460 

366 ggtcaagctg cccggggaga aggcccgccc cgagcagcag acctggatcg acaacatcaa 20520 

367 cgcggccggc ggccttgccg gtaccgtcac ttcacccgag gaggccatcg ctctcctgtc 20580 

368 cagtcccccc tatcccttcg aggtacacca tgccccccgc aaccgcagag gcccccgccc 20640 

369 gcaagacccg ctcccggaag cccggcctca agccagtcct gctctacatg cccgaggccc 20700 

370 tcgtcgagcg cctcgatcgg gcgaaggacc aggaccggcg gacccgttcg gctgagatct 20760 

371 tccacctgct cgaggccgcc ctcgacgccc gctcgatcgg ctgatcgaac cacgggcccc 20820 

372 gtacagtgag aggcccccca ggattgctcc cggggggcct caacactgca tgaccgcctg 20880 

373 ccacagcggt cataccctta ctccacctca gacactatag cagatgtcaa cccccgcacc 20940 

374 agccttcgac cgggaccaga tcctcctcca cctgtcgctc ctccggaagg acatcgccac 21000 

375 gacccggtac cgggcgatct ggcccaggcg agaggacaag gtaaaagcct ggacgacgcc 21060 

376 cctgaccggg gccacggtcc aggacgccgt cacccaggga ttcaacagct acatcgtcgt 21120 

377 aggcgacggc ggcgactccg acgccgagat caccagtgtc aacgccatct tcggcgagtg 21180 

378 ggacgacggc gacctggcct ggcaggtcgg cgcctgggag gcctgcggcc tgccgcggcc 21240 

379 gagcttccag ctgcgcaccg ggggcaagtc gatccaccac tactgggtgt tccacagccc 21300 

380 tgtggacgtc ccggcctgga ccgagctcca ggcccgcctg atcgccctgg ccggcttcga 21360 

381 cacgacgaac cggaacccct cccgggtgat gcgcctggcc ggctgccccc accagcgcac 21420 

382 cggggaggtg gcccagatct tcaacgcgac cggggagctc tacgaccccg ggcagatgct 21480 

383 gcaggtcctg cccccggtgc cgatcgaccc gccggctgcc gccccggtgg ccccgggagg 21540 

384 tgcccccagt tcgatggacg acatccgggc cgccctggcc cagatcccac cccgtcccgg 21600 

385 ggcagggagc ggcacctacg ccgagtaccg caacatcctc tggggcctgg ttaaggccgt 21660 

386 cgaggaggcc ggcggcaccc gggaccaggc cgtggccatg atgcaggcgc acagccccga 21720 

387 gggctgggat tgcgcccagg tggcccgctc cgggggcaag aagatcagca ccgggacgtt 21780 

388 ctggtggcat gcgatgtcct acggctgggc accgccgaag aaggccccgg agccgccgcc 21840 

389 ccaggcccgc caggtgccgg ccgtggccgc cgtgctccag gccgcagagg ccgcccctgg 21900 

390 aaccggcacc gagcacggcc cctgggcgcc gctgcccccg ggctggcagg gcacgaacaa 21960 

391 ggagggcctg cccagggcct cgcagatcac cacctacgaa ctggccctgc tgatgcaggt 22020 

392 ctccctgcgg ggggtgctct ggcacaacga gatgtcaggc gaagtcatgc acggcaagac 22080 
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393 ggccctctcg ccgatcgagc tccagatcgc ctacagccgg ctcgagggcc tcggctacaa 22140 

394 ggtcaccaag gagaacgcca agaccgccat cctgcaggcg tcgatcgccg acctgcggca 22200 

395 ccccgtccgg gagtacctca acacctgcac gacgcccctg cccgacgagg tctgggccga 22260 

396 catcgccaac gccctgctgg gccccgggca cagcgcgttc gactccagcg ccatccgcaa 22320 

397 gtggctgatc ttcgccgtgg cccgggtctt ccagcccggc tgccccttcg gcttcatgct 22380 
3 98 ggtgctggct ggcgcccagc agatgcacaa gacccggttc tttaacaccc tggcctcaga 22440 

399 cgagtggttc ctgggcggat tccagcgggg ccgctctgac accgacgacc tgattgccct 22500 

400 gcaccggtcc tggatcaccg agtgggggga gctcgacggc ggcctctcca agcacgacag 22560 

401 cgccgagctc aaggcgatga tcgaccggaa ggtggacgtg ctccggaggc cctacgccgc 22620 

402 cacgcacgaa agctgccccc ggagcttcgt cctctgcggg acgacgaacc gccgggatgg 22680 

403 gctcttcacc gacccgaccg gcaacaggcg gtacgtggtc gtgcccgtca accagcggat 22740 

404 cgacagcgag cgcctggagc agatgcgaga ccagatctgg gcaaccgccc tccgggagta 22800 

405 ccgcagcggc aagctctggt acctcgacga ggaggagctg gagatcaacg cgaaacgcaa 22860 

406 caagggcctt gaggtggagg acgcctgggt ggggacgatc cagatgcacc tgaatagctc 22920 

407 gatcgacctg gagcggctga ccgacgggcg ctacggcatc aacatcgagt cagtctacct 22 980 

408 caagatcgag cccgaggtgg gacgccgtgg cccgggcttc ggaaagcgga tccgggacac 23040 

409 catgctgagc ctgggctggg agcccgtgcg gctgcgtctc gccagcgacc cgagcggcaa 23100 

410 cccggtgagg cgttgggcgc ccgtccaggg ggggtagcac aggggatggt cggaacggtg 23160 

411 ggacagggcg acacagtc.cg *.qc^actgtg ccgggccgtg ccgggggggt ccgggagggg 2322P 

412 ttggcacctc gaatctgccc gtcccacggcs ccgattcccc ctgttgtgct gttgtgccac 23280 

413 ccccccccta ggagagagag aaaaaaaggg ggtcaggagt aacagggtga taccggggaa 23340 

414 ccggggaacg ggggaaagga ggagcgacag cacggcacga cggcacagac cccctgcggg 23400 

415 acccccccac cgggccgtcc caccccggga ctcagtcgag accgggcccc tcccgccgtg 23460 

416 ctatactggg gatgacaacg acgcaatcga gcgaccatgc tgttctccga catgcccgaa 23520 

417 tgggagggcg aaacaccccc ggacctgtct gacgtagcct tcatgctctt ggaaacgctg 23580 

418 aggagcctgg agttgcgctt ctttagcgac cgcctgcctg gcaccaccca gcacgaccgg 23640 

419 atgctggcca ccgagtacgt gaatctctgc cggcatggct ggacgatctc caagagtgac 23700 

420 ctggccgacg cgatggtctg ggccgaagaa acgcgggcct gggagctccg cctcaaagga 23760 

421 tgacgatcga agacctgctg gccaccccca ccgaggtggc ccaccccgaa ctggcggtgt 23820 

422 cgagccttcg ttgcgccctc cggttccttg atccccacga gatgccgacg tctctggcct 23880 

423 gcgtcgagca gcccctggcg gccaaggggt acgtgctcgg caggaaggcc gtcaaggtcg 23940 

424 cctggcaaag ggcgatccgg gccgagctcc tggagcttcg cccccactcc aagcggctcg 24000 

425 tcttgaggaa cctgctccgt ctgtcgtagc gtattgtccg ggggtattgc gccctgccgt 24060 

426 tcgggatgct ataatacgtt cagaacacag gaaaaaccaa tggccctcgc ctccttcatc 24120 
42 7 cagaccaccg acctttccgc cgccacccaa ggcctggtca ttcgccacct gcagaccgcg 24180 

42 8 atctcctgcc tcacccgcac cgagatgccc aagtcggcca ccgaggtgca acaggccctg 24240 

429 gccggcgccg gctacgacgc caccaccgag gaagccgccg agctctggac cgccgccgcc 24300 

430 accgcccagg tgcccctggc ctccaatcgc acccgcaagg ccctctaccg ggccgtcgcc 24360 

431 gtcctgccgg tcgcctgacc cgccggccaa acgagggggg ccctcccggg cctccccggt 24420 

432 tatactccgc ccatgactca ggtatcgatg tcacggcggg accaggtgga gcacctggta 24480 

433 gagctactgc gcgaaggcgg gcagaagtcc gtcactgcgc acctgatgac ggtctgtctg 24540 

434 gacgagttcg gcatctcggc gccggaggcc ttcaagcgga tccgggacgc caaggccaaa 24600 

435 ctggccaccg gcctcgatgc ggtggaccgg tccgaggaga tggctgccac cctggcccgc 24660 

436 tgggagtcgg tctttgctgg ggcgatgcgg agcgaggact ggggctccgc ctgcaaggcc 24720 

437 ctgcagggca tctgtaacat gctggggtta aaaccttgac gaggcccgat gcctgccaat 24780 

438 caaatctggg tgcccggccc ctggggcccc gacctgggcc ggtacgccga ggacgtggcg 24840 

43 9 cccgaggcgc cccccaccgg caaggccgcc ggcaaatcca agagtaaggc caaggcgaag 24900 

440 cctcgtacgc tgactccgtc cgcgaatcag cccccgaatg gcagcgcaaa ccccgacccc 24960 

441 gccagtggcg gagccgacgc ctgaggcaga ccccgctgcg ccagtggcgc ccagcggcga 25020 
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442 cgtcgcccag cagctgtctg cggcccttgc caagctcgac ctggtcaaac aggacaagca 25080 

443 gcgcctgggc cagaccaaca ccgagctcaa ccaacgcctg accgacctgg agcgccagct 25140 

444 tcgggagcag accgaggcca agctcgagga ccagcagcag tacaaggccc tttgggaggc 25200 

445 ggccaagcag accgtggcga ccctcgagac cgaggtggcc acgctcaaga cacagatcga 25260 

446 gaccgagaag gaaggccaac agcgcgaacg gctcaagtcg tccgccctgg ccgtcttcca 25320 

447 ttctgccggc gtggtcgctc cggagcagct gtacaccatc cttggtggcg gcatccggca 25380 

448 gaccgaatcc ggcctcgcct tcctgcaggg gggagtcgag cgggacctgg cccagtacgt 25440 

449 ggccagcctc aaggcgccca actccggatt cgagcaccac tttgccccca gcggtgggcg 2 5500 

450 aggcatgggc accccggtct ctgcggcccc cgtcggtggc ggtggcagcg cagcagagga 25560 

451 cgtctccaac ccctggacca aagccggctg gaaccggacc gggcaactgg cgctccaggc 25620 

452 caagaaccca gagctcgccg cccagatgaa ggccgcagcc ggcgtcacgt aaaccaccac 25680 

453 ctgagaggcc accatggctc aagcagccca cctgggcaac ttcgggggtt tcaccacccc 25740 

454 cacccccgtc ggcatcggct cgagcgggtc ccccaactgg ggcaccacgt tcgcaggcga 25800 

455 cctgggggag ctcgccaacc gccccgagtt cggggccgcc atccgtgagg aggtgttcaa 25860 

456 cagcttcgcc tggatcaact ccggcgcgat ccagcgcgac gaacggctcg acgcccgcaa 2 592 0 

457 ccggggcgcc tcgatcagcc tgcccctgat caacccgttc atccccacgt cggagacgat 25980 

458 caagagcaac agcacctggg gcgccagcgg caaaggctac ctgacccccc agaagctcaa 26040 

459 cgccggggac tggaaactcc ccatcgtgca ccggggcttc gctgccggcg ccgacgagct 2 6100 

460 ctccgagatc atcaccggca tcgacccgat. ggbcjgn^ctc gagtcotaca tcgtcgoogg 26160 

461 ggcccagcgc ctcgagacgc aacgggccct ggccaccatg-gagggcgccc tccggggccc 26220 

462 cctgtccacc acccacgtgg ttgacatcag ccggaccggc accggcccga gcgacgcgga 26280 

463 caacttcctg Sfgctcttcg'g tgatgctccg gggtaaggcc cggctcggtg agcggggctc 26340 

464 catgctccag atcgcggcca tgcacagcga tcttgcgcac tacctggagt ccgtcgggat 26400 

465 gctgaccttc agctccgaca gcctgaccgc cgggggcgag atcaagtggg gcggcggcgg 26460 

466 catcggggtc acccaggccc gcgttgccga catggctggc ttccgtgtca tcgtggacga 26520 

467 cctgctcgcc ccgacgatcg acgccaccaa tggggacaag taccccgtct acctgatggc 26580 

468 caacggcgcc atccggcagg gcatccagcg cgacttccgg gtgcgctacg gggagaacat 26640 

469 cctcagcttc caggaggtgc tcgccgccga ctggcacggc tcgatggggg tcctcgggat 26700 

470 ctcctacgag tccaacgccc cggacaaccc cgaggacgcc gacctgatcg atcccgacag 26760 

471 ctgggagctc gtctacaccg agccccgcct ggtgccgatc gtcaagctgg tctgcaattc 26820 

472 gccgttcgct gtcaacccct gagcccctgg ggtaggatgg caaggccacg ggacgccgtg 2 6880 

473 gcccccaacg gtcggccccg tctcccaccc cggaggcggg gccttcctat gttggggcgg 26940 

474 tgctgtgccc cccgatggag ctcctccccg ttgacctggc cgacgccgac gcctacatgg 27000 

475 ctctgggcgc ccggggcccc ctctggctgg ccgtcgggga cgaagccgcc cggcaggtgg 27060 

476 ccctgaccga ggcgttccgc tggctccaga cgctgccgat ccgggaccgc ccgacggacg 27120 

477 cctgcgccag gccattcgac gagtgctggg tgacggcaaa cgccgaggtg gccctggccc 27180 

478 tacaccgcga ttctgcagcc gtggtccccg ccggcagcca ggccgggccc gtggccaaga 27240 

479 gtcaggccct gggcgccctc cagcagtcgt tcttctcgat ggccgagtgg aagacccgct 27300 

480 acgaccaaaa cgaccacccc ctgctgcggg ccttcccctg gatctactcg atcctgggat 27360 

481 gctggctgcc gagcaagtcc aaagtcctgc accgggtccg cagctgagta gcctggcggt 2742 0 

482 atggacgtta ccgccacctt cctgcctgtc gcggcccagc tgatcgacag gaccttcccc 27480 

483 acgccgatcc tgtaccggcg ggcccagacc gagtcctacg acccggccac gggggtgctc 27540 

484 acccgggacg tcgtcgagta cccgatcaat gccggggtgc tgggctatcg caagagcgag 27600 

485 cggagcggcg ccgaggaggc ccgggaggtg cggctctgga tccaccatgg gcccgggggc 27660 

486 ctcccggacg aaccaaccac cggggacacc gtcgcctacg acggcgggat ctggcgcgtc 27720 

487 acagaagccg accccaccta caccagccag ggcctgatcg ccagccaact cgtttgtgag 27780 

488 taccagtatg ccgacgttta acgatcccga ggcgctcaag aagcacctgt ccgaggccct 27840 

489 gggcgcccag ctgcgcctca ccgtcgtcca ggcccaggcc gaccttggga gcgccgcagt 27900 

490 gagccccgtc gacaccggcc ggttccgctc ctcctggttc gccagcaaga gccggccctc 27960 
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491 gagcgaggtg gccccggagg gcgccagcac cccgcaatcc gacgccgagg ccctgcgcct 28020 

492 ggtggccggc gacgaggtgc acctgaccaa cagtctgccc tacgctgaag ccgtcgctgt 2 8080 

493 cgaaggccga gtcgtgtcga agcccgccac ctggttccgg tccttccgtg aggcccggtt 28140 

494 gcccaggatc caggacgccg ccggcaagct catcaagaag cagtacgacc tgtgatgtcc 28200 

495 ttcgccccca tccgcgccat cctcgagggc gacgtcgccg ccgcagtgga cccggtgtca 28260 

496 gtcgtcttcg acaacacctt cgagacgccc ccgagcctgc cctacgtccg gttcaccgtc 28320 
4 97 agctttgacg ccccgacgtc ggacgccatc ggcggcggca tggcctccca cgtgaccggg 2 83 80 

498 gtggtgcagg ccaacgtcta cgtggccaag atgacaggca gcctgggcgg ggagctcctg 2 8440 

499 gcggccaaga tcctggacgc ctggcaggac ctggccgctg cagccgtcgt gccccccggg 28500 

500 tggcgcgtcg tgccccgttc cctggagggg ccgcagaccc tggccccgga taagcgggag 28560 

501 gcccacgtcg tggtcgtcgg ggccgccttc tcggcgacgc tctacgagac gccctaatct 2 862 0 

502 gggacgacgt cacccctagg ccccagatgc ccgtcacctg ctcgaaaacc ctcctgtcgg 28680 

503 ggatcgacgg gtcggccgcg ttcatccccg ccgctacccg gcactgcctg ctcgacaaca 28740 

504 ccgatttccc ggctggtacc gagatcacgg tcccggccga ccacgactac ctggtgggtg 2 8800 

505 atcccgtcac gttcgaggcc cagggcaccg ccgtcctgga taccgccctg accgagggca 28860 

506 ccacctacta cgtggtcacc gaggcccacg gcgccagccc ccacatcgag gtgtccgcca 28920 

507 ccgcaggggg cgccccgatc accctgaacg gtgacggcgg caccggtacc gccaactccg 28980 

508 gggccccggc ccagaaccac atcaagatcc agttcgctgc ccacatggcc ctctgccagg 29040 

509 t-'^agggctg gaactgcaac ctcagcpggg aggaggtcat. gaccargno- ctgcagtgcg .29100 

510 ggccgacgac cgacaacggc gccaatgccc cgttcatgac ccgccaggoo ggctacgtcg 29160 

511 acggctccgg ctcgatggtg gtccgcttca cccgggacca ggagtcgctg tctcgccgcc 29220 

512 tcctccgcaa cagcctccgg aagaaccagg acggcgcctc ggtgcagctg ttcgtcgaca 2 92 80 

513 cggtctacgg ccccagcggc accatcgacc tggccggctc cgagttcatc gagggcccgg 29340 

514 tgtcgatcct gggcttcgcc ctgggcgtaa ccaccgggtc ggagcccacc cagggcaccg 29400 

515 tcaacttcag tttcagcgac cagcccacca acatcttcgg agccctctga cgacatgcga 29460 

516 gcgatcgacc tgctcaaggc agaatccaac ctccagacgc tcaagcggca cctgatcacc 29520 

517 ttccggtccg gtgccacgct cgagatgtac accaccccgg tcaccctggc cgagcgtcgc 29580 

518 caggccgccg agaacgccaa gagcgacgag cagctggagg tcaacctcgg cctgctgatc 29640 

519 ctcaaggcga aggacgccaa cggccagccc ctgttcgccc ccggcgacct ggcccagctg 29700 

520 cgccggtccg tcagcgccga gtacgtggcc gacctggtca acgcgctcta ctcgacgcct 2 9760 

521 gccctggacg agggcgaggc ctccgaccca aagccctcct cgcccagttc cggcaagaca 29820 

522 aacagctcca gttcgaactg agcctggcct ccgagctcgg gatgacctgg ggccagatgc 29880 

523 agcaggacat gaccgaggcc gagctcgccc tctggcaggt ccgggcccgc tacctggagg 29940 

524 aggagcgcct caggtctccg gtctgacctg ggcaggcggc tgcgaataga cttcgatcag 30000 

525 cggctgggcg gttgtcttga caagcacccc acaggccgtg aggatcagca ccgtcgccac 30060 

526 cagttcacac gcggttaagg tcctcatgcc cgcaccgtag ctaagctgcc ggcatgagca 3 0120 

527 ccgcctacca ggtcgatctc gtctttggca cccgccaggc ggacacgcag cttgcccgga 30180 

528 tggagcagcg gctccggggc ctggaacggg ccggcgggac cgccgggggc cgcgatgtgt 30240 

529 tcgggccaat gggcaacagc gcccaggccg ccaccggcaa gatcgacatg ctcgtggggg 30300 

530 gcctccgggc attcgccgcc ctgggtgtgg tcgccaccgc cggggccatg gctaactcga 30360 

531 tcctgcagat ggggatgcag gccgagaaca ccgaggtgcg ggtccggggg ctcactgccg 30420 

532 gcctggacga ctacgcccgg ttccaggagg tggcccagga ggccgcagcc aagttcggcc 30480 

533 tctcgcagca ggcggcccag gccggcctcg cgcagaccta cgcccgactc cgccccctgg 30540 

534 gcttcaccct gtccgaggtg cgggacgtct acgagggctt caacacggcg gcccggaacg 30600 

535 gcggctcgac ggcccaggag agcgagggcg ccttccggca gctggcccag gccctgggct 30660 

536 ccggggcgct ccggggcgac gagttcaact cgatcatgga gcagacgccg gccatcggca 30720 

537 tcgaggtggc ccgggtcatg ggcatcaacg ccgggcagct gcgcgagatg gcggccgagg 30780 

538 gcaagctcac cggggacatc gtcctcaagg ccctgcagaa catccgcacc gagggggccg 30840 

539 acaagctgga cgcctctctg aacacgacca gcgccaacgt cgagaagctg aaaaaccggt 30900 
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540 tcatcgacat ggggacggtc gtggggtctg gcgtcatgcc accgatcctc cggacgctcc 30960 

541 aggccctaaa cctgctgctc gaccaggcca ccaagaatgc cgacggcctg ggcttcgccc 3102 0 

542 tgcagcaggc catgggtatc gccggggggc tcccggtcaa cctgggcatc ggcatcggca 31080 

543 acgtcgccgg tcgcatcccc gggggccgcc aggcgatcca gggtatcggc agcatgctcg 31140 

544 gctaccagcc cgagaaacag accttcggcc cgttcatgcc agaaggcctc gagcagcgca 31200 

545 gccgtgccca ggagcaggcc cgcatccgga gggagaagga ggccaaggac gctgctacga 31260 

546 agagccgcag ccgtggcggt ggctcgagcg gccccgactt ccccgcctac atcacagcga 31320 

547 accagatgcg ggactggctc cggagccagg ggtacgagcg gacgagcggg gacttcacca 31380 

548 acaaggggca ccggacgccc aaccacatgc ttaacgccat cgacatcggc gagctcgatg 31440 

549 gctcgtatgc cttcgccgtc cagcgggcta aggcgctcga ggcccgcctg agggcgaccg 31500 

550 gggcgttcgg caaccagctg ttcggcccga ctcgggaccc ccgggggcac aaggaccacg 31560 

551 tgcacatccc cacccccggc ggccggatcc gggtcacccc ggggctggcc cagctgatgg 31620 

552 ggctcaacgg caagggcagc ggcgggatgg cgatgcaggg ggccgagtgg gcaaacgagg 31680 

553 ccgcagagaa agaggccgag cgccagcaga agcgggagga cggtctgcgc acgagcggcc 31740 

554 gggccctggc cctggcccag gccgagctca agatcgccca ggccagcacc gacgagcagc 31800 

555 ggatccaggc caccgcagac aaagaccgga tggaccgaat gtacgagttc gccgacctgt 31860 

556 acagggatgc cgtcaccgag gaggagcggg ccaacatcgc caaggcccag ggagtcgaga 31920 

557 tccagcgcca gcaggtggag ctcgccaagt ccctggggga cgccctggta gaggtggccc 31980 
5^8 ggaagcagga-ggcrrrt^catg cgcccccggc. tcgacaacat cgagcggrtc gagg.ccaccc ■ ?°.040 

559 tccgggggcc cgacgcggtg, cgggccctgg agcgccggaa cgccgtgggc gagatgtcgg 32100 

560 ccgccggggt^ gggcccggcc agggccggcg agctctacga ccgggagcag gccctcgacc 32160 

561 gtcaggtgga gcggcaacgc gagctcaatg ccctttggga ggaggggggc cgcaccctgg 32220 

562 gcgggctgtt ctbcgacctg gtcaagggca ccgacgactg gcaggccagc ctcacccggg 322 80 

563 cgctcgaatc gctggcgtcg gtgctgctgc aggcgggcct ccggggcatc gccgagaaca 32340 

564 accagggcgg gttcctgggc ggtctgctca gccaggtgat gggttcgttc gacgggggcg 32400 

565 gctacaccgg ctccggatcc cgcaccgggg gcctcgacgg caagggcgga ttcgccgcga 32460 

566 tcctacaccc gaacgagact gtcgtcgatc acacccgggg gcaggcggcc ggcggcggca 3252 0 

567 tggtcaacgt cggcgggatc acggtcaacg tcgccagtga cgggaccacc gaggtagacg 32580 

568 ccgccggggg cggggagctc gcccgtgggg tccaggcggc ggtgacggcc gagatcctgc 32640 
56 9 gccagatgcg cccgggaggc gtcctggctg ccggccagcg gggctgatgc ccccggggaa 32 700 

570 ggagaggccc ctccccgggg ctccccggtg tcaccgggcc agcatctgac ggacccggta 32760 

571 ccgggtgacg cccaggcggt cggcgatctt ggcctggctg accccggagc ggtgccagcg 32820 

572 gcgggcccgg tcggtcgggg tctcggtgac ccagagaatg acgccaacga agacggcgac 32880 

573 gatcgtgacc aggatgcaga ggatggtgtt catcggagga aatgctgtgg gaagagcggc 32940 

574 gggagcatcc atgctcgacc gccgatttac ccagtatagc atacagaagc ggctaccgtg 33000 

575 ggggcatgcc ggtcagctgt aacagtcaga tcgacctggg caccctccgg gtgcaggtca 33060 

576 ccgctacggg gcagacgtcc cagcgcatcc ttgcggtgca gttcggggac gggtaccggg 3312 0 

577 agcgacgccc cgatggcatc aacaccgagg tgcggcgctg gtcggtctcc accccgccca 33180 

578 tgggcatcgc ggacgtcctg gagctcgagg atgcgctccg ggccctgggc accggggcgt 33240 

579 tcgcatgggc gccccccggc gaggacgaca tggtgctctg ggagctcgac ccggtcgagt 33300 

580 ggacccgcac ctaccaggcc gaccacctgg cgagcctgtc gtttgccctg cgctcggcca 33360 
5 81 acccatgagc ccggtcccca tcccagacat cgagcagctg gcgggactcc aggacctgga 3342 0 

582 tgccgtgatc gacctgttca tcctcgacct gtcgatcttc gatccgggca gggcgcccta 33480 

583 ccggttctgc aactggagcc agagcggcgg ggtcggcctg ttctacgacg gcgaggagta 33540 

584 cgagccgatg ccggtcgagt gtaccggctt ccagatcaac agcaacagcg caccgagcga 33600 

585 gccccagatg cgggtctcca acgtcggcct gacctggacc ggcctggtca acgcctggga 33660 

586 tgacctggtg ggggcgaagc tgatccggcg gcgggtcctg cgccggtacc tcgacgacgg 33720 

587 ggccacgccc agcccgacag gccactggcc ggacgagccg tggttcatcg agcgcaaggt 33780 

588 cgccgagagc aagctgaccg tcacgttcgc cctgtcgaca gcgttcgccc tggacgacgt 33840 
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589 ccggctgccc aagcgcctgg ccctgcgcca cacctgcagc tggacctacc ggggcgaggg 33900 

590 atgcggctac accgggtacc ccgtggccga cgcccggaat cagcccctgc ccccacccat 33960 

591 ggacccggcg ctccaagcgt tctacgacgc ggtggccctg ttccgggccc agacccccgt 34020 

592 cgtccaggcg gccgaggctg cagtggccat tcaagagaac gcctacaaca acagcatcga 34080 

593 ggacagctgg tcccgcctga cgacggggta caaccgcaac ttcccctaca gcttcgtctt 34140 

594 cacgtacccg accggctcgc tccaggcgct gttcggcgtc aacctgatct actccggggg 34200 
5 95 cgtcctgatc cccgccttga accagacctg gcggaggggc gccatccggg cccaaaactt 342 60 

596 cgacggctcg gcctactacg agatcgagca gtggcagttc aatccgggca accgggcgac 34320 

597 cgccctggcg aacctcaact ctgcccggtc ggccctggcg gctgcccggg ccgtgctcga 343 80 

598 gtcgaggcgg gccacggccc tgtcgctcaa ggcggcggcc gacgccatcc gggacccccg 34440 

599 ggaccagtgc agtaagacga tcgccggctg ccgcctccgg ttcttcgatc cgctgacggg 34500 

600 cgctacattg ccgttgccaa catcggcctt tccagggctc cagatcgggt gatccttacc 34560 

601 gcactacaga agaacgacat ccggatgttc agccgaggtg gcctcgtcca ggaggcctgt 34620 

602 ggcttcgtcc tgggcgacgg ccgggtggtc cggtgcctca acacccaccc cgagccggag 34680 

603 aacgctttcc agatcgaccc ggaggcctac gcccgggcag acggggagca tggggtcacc 34740 

604 gccgtctggc acagccacgc ccggctcgat gggttcagcc cggaggacca ggccgccatc 34800 

605 cgggccgacg gcgagctccc ctggatcgtc tactgcctgc gcaccgacga gtttcacgtc 34860 

606 gtggaccccc tagaccacgg gcccctggtc gggcgctcgt tctgctacgg catcct.cgac 34 920 

607 tgctacagcc . tggtgcggga cgccc.tgs3.a3, gagcgccatg gggtggoctt r^agagtgg 34980 

608 caccggggca actggggcga gtgggggcgc cccgacttca ccgtgttcga catgcaggcc 35040 

609 agcgagttct gtcggcgggt aggccgggag cggctgctgc ccggggacat cgtcttcatg 35100 

610 ggcaaggacc acacctcgca catcgggatc ctcgaggaca gcgaccgcat gctccaccac 35160 

611 ctggccggca ggcggagccg ggtcgagtac ^tacggcgagt ggtggcaggc ccggacccgt 35220 

612 tcgatctggc ggccggcggg atgccagccc aggtgggcag ccgtaggata gggccacagt 352 80 

613 cgcgaggcgc tgcgcccatg tcgatcacca acgacgagct ccacacccgg ttcacctacc 35340 

614 accccgtcaa ggaggggcag acggaagtct accagcagat ccggcacaag gcccgggagc 35400 

615 tcgccgagct catgctccac ctggtgcccg aggggcggga gcagtcgact gccctgacca 3546 0 

616 aggtcgagga ggcctgcttc tgggccaatg ccggcgtcgc ccgccgcacc tgagcagatg 3 552 0 

617 aaccagcgct acgtcacgat caagctcctg ggcgccttcg gccgagagtt cggccgcatc 35580 

618 caccggcttg tcgttgagac gccggccgag gcggtccggg ccctctgcac cctgtacccg 35640 

619 gccttccggc cccgggtgat cgagcaggcc gggcggggca tcggctggcg gatcgtgacg 35700 

620 gacgatcccc ggggcctgga cgaggaccgg gcccaggcgg gcatccccgg gcagacgctg 35760 

621 gtgtttgccc cgatcctgac cggccgtggc ggcttcgggc ggatcctggc cggcgtcgcg 35820 

622 tttatcgccc tgggcgcgtt caccgggggc atcggcttcc tgggcctgtc gtcctcgagc 35880 

623 ctgctgctga ccggcggtgc cctggtgctg gggggcgtcg ctggcctcct caccaggacg 35940 

624 ccccgggcgc cggtcgatgc cgacaccaag cagctggagt cgagcctcta cagcaacgcc 36000 

625 gccggcacgg ggggccaggg gagcccggtc ccggtgatct acggcctccg gcgggtcgag 36060 

626 aacccgctcg tgatcagctt ctccttgggc aacctgccga tcagccgccc gatcaacgtg 36120 

627 agcggctccc ggggtctcct gggcctcgtt gcggggcagt tcgtatgaag ctcatctctg 36180 

628 gagccggcgg catcggcggc ggcgggacca agaagccccg ggcgcccatc accagcccgg 36240 

629 acagcgcctt cctgcgctcg atcagcttcg cccagatgca gttcctcctg tgcgaggggc 36300 

630 cgatctgggg gccgaaggag gggcgcagct ggggcggcct cctggccagc acctacctgg 36360 

631 acgacacccc gctgtccgtc cggggcctgg gcggcacggt gcccgtagaa gacctggtgc 3 642 0 

632 tgagctacgg caccttcgac cagacggcgg tcccggggta cggggtccag tggaacacca 3648 0 

633 tcggggtcgg ccagtccgtc aaggcatcgt tcccggtgtt cgccacggcg atgcccagcg 36540 

634 acccgaccac ccagcaccgg gcccgggtgg tcctcacctg ggaggcgctg ctcgtcgcgt 36600 

635 tcaagcagac gggcgacgtc gtcgaggccc aggtgccgta cctgatcgac tacaccgacg 36660 

636 ccaacggggt cgtccgactc gtgttcgccg gcttcacctt cggcaagttc agcgggccgt 36720 

637 tccagcggga gcacgaatgg gacctggccg gcccggggcc ctgggtggtc cgggtcatgc 36780 
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638 ggatggccgc agacgacgac gccctcgaaa cgccgatcgc gtcgttccgc tcggcgttca 36840 

639 gcttcacgaa tctcagcttt ggcccggtgc tgtctctggg gcgccggtac agtgccacgc 36900 

640 tcaccctggc cgcccgggcg gaccggtact ccaacctgcc ggcggtcgcc atcgacctgt 36960 

641 acggcaagat ctgcaaggta cccacgaact acgacccctg ggccggcacc tacagcgggg 37020 

642 tgtgggacgg gagcttcaag gaggactgga ccgacaaccc cgcctggtgc ttctacgaca 37080 

643 tggtgacgaa ccccaggtac ggcctgggcg agtcgatcga tccggtgctg atcgacaagt 37140 

644 ggtccctcta ttccatcggc cagtactgcg acggcctggt gcccgccgtc ggcggggggc 37200 

645 tggagcggcg gtttcggtgc aacctgatcc tggccgccca gaacgacgcc tgggtggtcc 37260 

646 tccagcagct ggcgtcgatc ttccgggggc agatcttttg gagtgccggc ctggtggtca 37320 

647 gcacccagga cgcccccggg gacttcctgt acacgttcaa cccatccaac gtcgagcaga 37380 

648 ccgtcgacga ctctggcgcg gtcgtccagc cctgcttcga gtatgagggc acggccaaac 37440 
64 9 gcacccggca caccgtctgt ctggtctcct gggacgaccc ggccaacgcc taccagcccc 37500 

650 gggtggagta catcgcggac agcgatgccc tggcccgcct tggctaccgg ccgctggagc 37560 

651 tccggctcaa cggcatcacc acccgggggc aggccctgcg gacggcccag tgggcgctcc 37620 

652 tgtcggaggc gatcctggac gacacggtga cgttcaaggt gggcgccatc ggcatggccc 37680 

653 tgcgccctgg ggatcttgtc aaggtcatgg acccggacaa gggcggggtc cgcttcggcg 37740 

654 gtcgggtggt tgcccaggac ggcgacacga tcacgctcga cgcggcaccc ccgacacccc 37800 

655 tcgccggctg ggcgggaggg ctgttctatt ggcagtcggg ggccgggcta ccccgggtca 37860 

656 acgtggcggg ggtctccggg gccgtcgtga cggtctccgg . o^qgggcgac gacagccggc 3^920 
657. ccacccccgg catgccctgg ctgctggagg tgcccaacct ggaggcocag ccgttccgca 37980 

658 tcctgggtat cgaggagctc ggccagaacc ggtacgccgt cacggccctg cgctaccggt 38040 

659 ccgacatcta cgaccgggtg gacttcgata ccccgctctc ggacgacgag gactacctgt 38100 

660 tcaagctgct ggacccgctg cccccgacga tcctgaatgc ccagatcgtc tgggacaaca 38160 

661 gccaggccaa gctcgaggtc aactggcgcc cccaagaccg ggtattcgtc gatggcggtt 38220 

662 tcgacctgtc cacctcctac caccggctcc agtaccagcg gggcgaggtc ggggctggcg 38280 

663 gggaggtcac ctggaccaat cagtgggcgg aggtagaccg acagaccgac accaccgaga 38340 

664 cgatccccct ggtggggtac caggcgcaga cccggtacaa ggtccggatg gcgtcggtgg 38400 

665 gcaaagccgg cgccgagtcg ctctggtcgg cggagcttga ggccacgccg ctcgaggtgt 38460 

666 ggttccctat ccccgacttc gagtcgatcg tcccgcaccc cgggggcgag accggcccgg 38520 

667 ctggcgtcct gtcgcacacg aacctggcca ctggcggcca cctctggacc tggaagatct 38580 

668 tcacccaggt gccgccttac gcccgctcga tcgaggtgtg ggggcggccc gtcggggtgc 38640 

669 cactgcccga cggcgtcacc accgacgagg acggctacat ccttttgggc accgctgccc 38700 

670 cgaatgccgg cgtcgaggcc ctgctgcccg tggcagctac ctgggacgtg cgggcccggc 38760 

671 tgaccacgtt tgtgcccggc ctggaggggc ggtcgttcat gctcgacatg gtggaccgcc 38820 

672 tggagatcgt cccccccacc cccaccgagt tccgcctggt caccgagcag gacggccaga 3 8880 

673 gccggatggg cagccgccgg ttctcttggc tcatgccgga cccgccaccg ttcgccgagc 38940 

674 gctggggcgg cggcctggtg agcgacatcg ccggtttcga ggtgcgctac cggagcggcg 3 9000 

675 tcgatgtggg ctgggagggc gctttccccc tgctgtccga cggcgtcccc ggggacacct 39060 

676 tctggttcga gacccacctg atggactacg ggaccttcac ggtcatgctc cgggcccggg 39120 

677 accggaccgg gtgggtctcc gatgagatgg cggtcgtgac ggtgggcatc ggccagcccc 39180 

678 tgcccaccaa cgtccttacg ctgctcgacc tgtcgctgga gggctggcct ggagatctgg 3 9240 

679 caaacggcac cgtggtcggc tcgactagcc cgctgttcta cttcccaccc accaccgagg 3 9300 

680 acctgtacga ggcgcccctg gaggaggcga tctacagcgg ccggagcggc ggtgagctcg 39360 

681 tccagaacga cccggcccag cccatggtct accgggccct gctggaggtg gaggtagacg 3 9420 

682 gcagcgccct gctgatctac acagaatccg acaccgggtc gtaccgctgg cggcttgagg 3 9480 

683 acatcagcac ggtcggcctg gggctccggt acgtcgcccc gacgaccgac ccgatgtacg 3 9540 

684 acgtcgccga ggaggcgcca ttccacctgg gcgagttcct gagcggcggg gcggggctcc 39600 

685 acccctacgc cccccaccag aagctgaccg ccggcctgtg gcagatcagc ctcgaggcca 3 9660 

686 tcgccagcac taccaacgtg cccgcccgga tccaggacgt cgatgtggtc ctcgacgtgc 39720 
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687 ccgacgtcgt ctggacgatc gaggactacg aggccggtgt gggcgtcaca tcggtcccgc 39780 

688 tgccaccggg gctgttccgc cgggtcaagg cggtttcgat ggcggtgcag gacgacaccg 3 9840 

689 tggccgccgg ggtggccgtc ggggggcgca tcgtctacaa gggcaccgac cggatcgacc 39900 

690 tgcggacggt ggacgcctcc ggggccgaca cggcggccct ggtggacctg atcgtggtcg 39960 

691 gctactagtc gctacagtgc tggcatgacc aacctgccga tccggggcga aaccgacagc 40020 

692 ctcgacaacc tggctgtcac ccgggaggag ttccgggtcg gcatcggcca gctgctggag 40080 

693 tacctggccc aggccctggg tggggtggac accacctacg aggatcagcc cgtcgatccg 40140 

694 accgcagtcg tcctacaggg cgagccggtg ctcgacatcg acgcggtgcc ggaggcggcc 40200 

695 gacgacagcc tgcgggtgcc ctcgacgtcc tgggtacaag acgagatcgc gggcctcctc 40260 

696 gacgactacg tggccaagac cggcggcgtc atgaccggcg acctgcgggt gcccagcctc 40320 

697 aacggtgggg cgctggccgg actgcgcaac atgctgatca acggcgattt ccgcatcgac 403 80 

698 cagcggaaca ctgggggcgc ctatggcctg acggccgggg cagctttcat ctacggtgcc 40440 

699 gaccgctggc tcggcttctg cagtggggcc aacgtctcgg cgcaacgcat cacggtggcg 40500 

700 ggcacccagg ttgaccccaa ccgtatgcag ttcaacgggg cagcgagcgt cactgccatc 40560 

701 ggcatcgggc agcgcattga ggcggccagc agccgccacc tggcgggcag gcaggcgacg 40620 

702 ctctcggcca acttcagcaa cagcctcctc accactgttt cgtgggaggc gttctacgca 40680 

703 aacagtagcg acagcttcgg cacccgggcc tcccctaccc ggacgtcttt cgcctccggc 40740 

704 accttcgcag ttacaagctc ctacacgcgg tacagcgcca ccttcgatgt gccggcggcg 40800 
7Q5 gcaaccac^q gcatcgagat cgt.tttcaca gtcggggcgc agacgtccgg. ca^c* rrggtg 40860 

706 gtcggtcagg cgcagttgga agagggggtc caggtaaccc ccttcgagcg gcgaccgctc 40S20 

707 gggctggaaa cagccctttg ccagcgctac ttcacgttct ttccggtcaa cgtcagggcg 40980 

708 gcggccccag gggctggggc cctctacgct cacagcgtca gcttcccaca gcggatgcgg 41040 

709 gccaatccga cgctgggctc aatcgtgccc gatccggaag gccctggggc gcttaacttg 41100 

710 aacggcgccg gcatcaccgt cacgggcgcg accacctacg gggtcctggt gcagatggtg 41160 

711 gtcaactccc ccggggcgga ctcctactac ctgcacttca gagcctccgc caccgccgaa 41220 

712 ctatgagcta ccgtctgacc gattccagca gcgtcgtccg tctcgccgac ggcgccacca 41280 

713 tccccgccga cccccgcaac accgaccggc aggaatacga ggcatggctg gccgccggga 41340 

714 acgtcccgga gcctgccccg gcaccggggg cgcccccgct cgccctgggc gattgggggg 41400 

715 ccttcctgga gctcgtgatc gccgccccgg tctaccagac gatctacgcc cagtcggcgc 41460 

716 agtcgctgcc ggtgaatacc gccttcaccg ccatctcggg ggccctggtg ttgggcgccg 41520 

717 gggggcgccc caacctggcc ggcctacagt cgggtgttga ccagctgctg caggctgcgg 41580 

718 tcctgaccgc cgaagacctg gaccagctgc gcgacatcgc cgagcagacc ggcatccccc 41640 

719 tgcagatccc cacccccacc ccgcaatgac gctccaatcc ctggtccaac agatcagccc 41700 

720 gctccccgcc ccgaccggtg ccgatgtcgg cagcctcgac cccctgggcg tggtcttcct 41760 

721 ggtgctgttc gccctcgacg agctcctgcc cttcctgggt ggccggttca agcggttcaa 41820 

722 cggcgtcctg cagtcgttca cccagctggt cgccatggcc cgccccctgc gccgcgagga 41880 

723 cgagcagatc gaggccatcc gtaaggacct ggagtccctg cgcgaccaga tctccaagct 41940 

724 ggggcgctga gcgatgacgc ggccgatgtc tcaaagccgg ttcctcgacc ggttccggtt 42000 

725 cttcgagggg gagccccacc aggtctccgg tgcctcgatg ctgtttgacg ccatctccca 42060 

726 gggggtgccc gccgagcagg tgctcgacga ggacgccccc tgggcccgcc gctacagcca 42120 
72 7 gcccaacacc tcgaaatcgg tggatcgggc cctgcccctg atccagctgt tcgaggggcg 42180 

728 cgagctcaag gcctatcccg accccggcac caagggcgat ccctggacga tcggctgggg 42240 

729 cagcacccgg atgcccgacg gccggccggt ccgcaagggc gacacggtca ccgcagcgca 42300 

730 ggccgaccag atgctgcgca cctgggtcga gcaggacgag gcggccctgg ccaaggccat 42360 

731 ccccaactgg gccaagctca ccaccgacca gcaggccgcc ctcctgtcgt tcacctacaa 42420 

732 cgcaggccgg gactggtacg ggccctccaa cggctacgcc accctgtcgg ccaagctcgc 42480 

733 cgagggcaag ctctcggagg tgccccgggc gatgctcctg tacgtcaacc ccggcagcga 42540 

734 cgtcgaggag gggctccgga accgccggat ggccgagggc gacctgtggg gccggccgcc 42600 

735 ccaggcccag aagcccagac tcctcctgac ccgcacccgg cagatcgacg gccggggcct 42660 
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736 cgagctcctg cgcctccagc ggatgcacgg cagcgtctcc aagggcgatc tcctgaccgt 42720 

737 cagcggccag gcccggaacc aggtcttccg caccggggcc agcagcaaga gcggcagcat 42780 

738 ggagccgatc ccggaggggc tctggcgcgt cgagaacatc gcctgggccg gcggcaaaga 42840 

739 caactataac gccagctggg gcgagggcct gggccccgcg tcggtgccgc tcacctggct 42900 

740 tggccctggc aagaccggac gctcggccat cgaagctcac ctggacagta accaaaacgt 42960 

741 gttccccggg acggccggct gcatcggctt ccggtccctg gccgatctcc agacgttcat 43020 

742 cggctggctg cgggcagatg atcctcggga gctcactgtc gattggggcc tgggtaccgt 43080 

743 gcccaagcgc ccctaacgac cccgcccatt cgtgaataga ccggcctggt tctccgccat 43140 

744 cctgctgacc atgctggcgg ccctgatgac ggcgcacatc ctcgttatcc acgtcgatgt 43200 

745 cgccagctgt cagagccaca agcggtacct actcgagcag cgccgcaccg gcagcctgcc 43260 

746 ccaggagctc cggaacgtgc ccgacctggt ggaggcggaa tgcgccgacc tggagggcaa 43320 

747 gtttcggagc gtcgtggacc agtgggtgtc ggtgatcttg agtctgctcg gtggcgcggg 43380 

748 ggtcgccgcg gccatgggca aaccgccgac ggatcagccg gggcgttgac cccagatgct 43440 

749 caccagggca gccatcaggc cgagagacag tacgagcgag gcgaagacca tgggactagc 43500 

750 ggcgggatcg taggacatgc gcgagccaga gagcggcgaa ggtgccgcct ccccagtgga 43560 

751 acccagccat cgggccccat gccaagcagc ttaacaggaa cacacacaac accaggacgg 43620 

752 aggtggcagg atccttaagc gtgtcacgca ggtgcatccg ccgcctccag ggggtcgccg 43680 

753 tcgttgacgg ccaggagcag caggtcctcg acgtcgctgg tggtgtgccc gttccactgg 43740 

754 ggggcgttcg agagctcgac arccccggcg gccttgaggt gggggatgta ocggacgggc 438(?0 / ... 

755 aggtggtagg tgatcgggcc attggggagc tctagcccgg cgaccacctg gttegggtac 43860 
7 T 5£ atctctgggc cggccagatg gtgcttccgg ctccaccagg gctgggcctg gaccggggcc 43920 

757 cacttgatga gcaggaggaa cagggcgtag cgatgggcgt agagctcccg gaacgtgtgg 43 980 

758 tgcccgtcgc tggtgtcggg gcgggtcgtc tggagcaggg ctttgcgggg ggtggtcatc 44040 

759 gggcggtaac gaggagggag gcggtttgga tggcgtcgga gggcgtgtag cctttgtcct 44100 

760 ggagatgggc ggccacgctc agcgtaagat tgagacggta ggcaagctcc gggggcagcc 44160 

761 ctggggacgg cccgggctct tccggctcgc cgggcccgtg tcgcgcccag gcgctgcagg 4422 0 

762 aatggcaggc tgccgtcgag gtgctggacg aaataggtgg ctgcctgctt gggcgagcag 44280 

763 cctacggcgc gctcgaggcg cagatcctcc caggcgcatt ggagggcggt ttcgaggccc 44340 

764 agcatctggg cggtggtgaa atgggggcag tcaggcatgg gaggcggagc ggtgggatga 44400 

765 gagccggcga cggatgcgcc gggcgcagag gagggccgca gcgaggcccg gggccgcagc 44460 

766 gggccccggg acgcccggga ggtggcctcc attgggcggc tggggcgctg ggccgtccgg 4452 0 

767 caggcccagg ggccactccg ggggcgccgg gggcgcatcg gagcccctcc aggtggacat 44580 

768 ggccgtggcc gggggcagcc agccccgggg ggcaccgccc caggacgggc cggtcatccg 44640 

769 gaagccgacc ggggccccgc gccacgacgg caccgggatg aagccgaccg gggccccgcg 44700 

770 ccaggggccc ccggaggggg tgccgccgag gggcgggtcg taggccctgg gcggggtctg 44760 

771 ccagaccgcc gggctgtcgg gccgctgccc acgccagccg gggcgccccg ggtcggggat 44820 

772 gaagccgtca ggtggggcgt cggcccaggc cgcagccggc accagggcca gcaggagcag 44880 

773 caggagcctc atgcggcctc ctgtatggcg gcgtagatct cccggaggcg gtcgccggtc 44940 

774 tggcggatct gctccggggt gcaggggacg acgtcgaggc ggacggcccc ggtctccgag 45000 

775 cagacgtagg gcatgtgcgg ctcgaggctt cgggccgggt cgagggggcg tcgttcactg 45060 

776 gggcaccccc tgggtcgagg tgggctccca gccgccgtgc cccagcacca gatccacccg 45120 

777 gcgatgccca gatcgagctt gcggctggcg aggatctcct tcctcttgtg ctggccacct 45180 

778 cataattaac aaccaatcca tttgggaaga caaatcaatt ttcgggtttt caccttgtaa 45240 

779 tcccgtttaa ctccagagta cacccccttt ttcaatagcc tgaaagtctc caagaaggaa 45300 

780 tggtacaact ttaaattgcc aagaattgga aataaaatta caaattgctc cgctaagggc 45360 

781 cttccaagcg agggtagcgg tttttccggg ttgaccaacc caaccttaac aaaaaacaaa 45420 

782 taattttaaa cccaaatcta aaaaaggaca taacgcttcc ttcgatttct tgacattcat 45480 

783 ttaaaacccg gtaaattccc ttttttttat aatttccctc gttaaaaccc acttccacct 45540 

784 ttcctttaaa accaacctcc tttttcctca 45570 
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VERIFICATION SUMMARY DATE: 04/04/2006 

PATENT APPLICATION: US/10/510 , 953 TIME: 10:11:12 

Input Set : N:\DA\pto.da.txt 

Output Set: N:\CRF4\04042006\J510953.raw 

L:ll M:270 C: Current Application Number differs, Replaced Current Application No 
L:ll M:271 C: Current Filing Date differs, Replaced Current Filing Date 

L:20 M:310 E : (3) Wrong or Missing Sequence Type, numeric identifier <212>, for SEQ ID#:1 
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